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PREFACE

The Cholera Research Laboratory (CRL) operates under a bija-
teral project agreement between the government of Bangladesh and
the United States of Americs. Research activities of CRL center
on the inter-relationships betwean diarrheal diseasa, nutrition,
fertility and their environmental determinants. CRL issues two
types of papers: scientific roports and working papera which
demonstrate the type of research activity currently in progrese

Laboratory. They should not be quoted without the rermission of
the authors.
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ABSTRACT

During the 1973-74 cholera season an investigation was
conducted in the Matlab field trial area to determine the appro-
priate cholera case finding techniques for the 1974 cholera
toxoid field trial, and to elucidate the role of water in cholera
transmission. Visits to the house and neighbourhood of cholera
index caeses identified an average of 5.6 persons infected with V.
cholerae and 3.3 symptomatic cholera cases for each index caae
regiding in a small neighbourhood. No cases were detected in
control neighbourhoods. Children age 1-14 years and adult
females accounted for 4.8 total cases and 2.7 symptomatic cases
ver index case and were available at home in contrast to adult
males. For these reasons this group was chosen for the toxoid
vaccine trial in 1974.

" Bxtensive contamination of water was found in neighbour-
hoods where individuals infected with ¥. cholerae resided., Porty-
three percent of all water sources in infected meighbourhoode were
poeitive for Y. gholerse versus 2% in control neighbourhoods.
Familied using & culture positive water source for drinking, coock-
ing, bathing, or washing were significantly more likely to be
infected with cholera than other families. In addition, families
uging the same water source as the index family for either drinking
or bathing were more likely to be infected. These observations
suggest that water may be important in transmission of cholera in
the Matlab field surveillance area. '
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INTRODUCTION

The first field trial of a cholera toxoid vaccine was
conducted by the Cholera Research Laboratory in the Matlab
Vaccine Trial Study (VIS) Area in Bangladesh during the 1974~ i
75 cholera season. During previous field trials in the ares,
case surveillance was conducted at the Cholera Hospital in
Matlab Bazaar; patients with diarrhea presented themselves either
directly to the hospital or to ambulance boat stations from which
they were tranaported to the hospital. Cholers cases were then
identified bacteriologically. This case detection technique
provided an adequate number of cases in the control groups to
permit asgessment of vaccine efficacy.

Since the completion of the cholera vaccine field trial
conducted by CRL during the 1968-69 cholera season!, Vibrig
cholerae, biotype £1 Tor, has replaced the classical biotype in
the area. It is well known that the ratio of asymptomatic or
mild cases to severe cases requiring hospitalization is much
greater when the disease is caused by the E1l Tor biotype.2
Therefore, it was anticipated that hospital-based case detection
might not provide an adequate number of cases in the control
group to permit assessment of vaccine efficacy during the 1974-
75 season.

Therefore, a study designed to determine the most efficient
techniques for detection of mild and asymptomatic ceses in the
field during the vacecine trisl was undertaken. At the same time,
an attempt was made to evaluate the role of water in the trans—
mission of cholera in rural Bangladesh.

MATERTALS AND METHODS

- I, Selection of Index Cases'

Cholera index cases were selected at random from all in-
ratients and outpatients at the Cholera Hospital in Matlab Bazaar
who were residents of the VPS areas and had a positive rectal swab
culture for ¥. cholerae on the day of initiation of each study.
In all cases, the patient's Place of residence was visited on the
morning following his arrival at the hospitgl and frequently
before his return to his home. Cholera studies were begun on
December 30, 1973.
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Control index cases were gelected at random from gll in-
patients and outpatients who were regidents of the VTS area and -
had negative rectal swab cultures for ¥. cho and for non-
cholera vibrios on the day of initiation of each atuwdy. Control
studies were begun on January 18, 1974.

II. Field Study Design

Study neighbourhoods included all families occupying houses
on the game elevated plece of land as the index family. Neighbour~
hoods were arbitrarily classified as enall 1f they contained 17 or
fewer families ang largse if they contained 18 or more families. A
family was defined as-all individuals eating from the same cooking
pot. A bari wes defined as all familjes sharing a courtyard.

In both small and large neighbourhoods, g family questionnaire
Was completed on the first day of the study during an interview with
2 responsible adult member of each family. The age and sex of all
family members and guests and patterns of water usage for drinking,
cooking, bathing and washing {clothes and utensils) by each family
were recorded. Information about 8tool frequency and consistency
over the previous week was obtained on the first day of each gtudy
for each individual; on subsequent days, thisg information wae
obtained for the previous 24-hour reriod, either through an inter-
view with the individua) or g responsible family member, If g
person admitted to g change in stool frequency or consistency, more
detailed questions on the 81001 changes were agked, If 8o, &
8eparate questionnaire was completed on the day the abnormality was
identified; associmted symptoms were elicited and an effort was
made to quantitate the severity of the illness by determining 1if
" the berson's ability to perform his normsgl daily activities wae
compromised.

Studies in small neighbourhoods were designed to evaluate
case-finding techniques and to determine the clinical spectrum of
cholera in the VIS aresa. Rectal swabs were obtained daily from
all residents who could be located. When g poglitive culture was
obtained from an individual, rectal swabbing was discontinued., ITf
. & Beparate episode of loose motion. occurred in the individual (g
S8éparate episode was defined as loose motion that waa separated
from a previous épigode by at least two days of normal ‘bowel.
habits), daily rectal swabbing was resumed,
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Studies in large neighbourhoods were designed only to
svaluate case~finding technigques. Rectal swabe were cbtained om .-
three consecutive days from all individusls who admitted to loose
motion. In gddition, daily rectal swabs were obtasined from all
family contacts of culture, positive individuals for the duration
of the study. ! {

Individuals were included in the questionnaire survey if
they were guestionned on at least 5 days or gave a history of
looge motion. They were included in the culture survey if they
had a positlve culiture for V. choiserpe or at least I negative
cultures.

A cholera case’ was defined as an individual with a positive
culture for ¥. cholerae. A symptomatic cholera cage wase defined
as an individugl who had loose motion within one day of a positive
culture for V. cholerse. '

Studies in both small and large neighbourhoode were dis-
continued when no new positive individuals were detected for
9 consecutive dagys.

III. Bactericlogy

Rectal swabs were obtained from hospitaiized patients or
outpatiente ueing tellurite-impregnated cotton~tipped swabs
moistened in blle peptone water; these were used %o inoculate a
direct plate of TTIGA and 2 tube of bile pepione water for enrich~
nent, both cultures were incubated for 18 tc 24 houre at 370C.

_ Buspicious colonies on TTGA were then suspended in normal
8aline and slide aggiulination tests with O group 1 polyvalent
and Ogawe and Inabs monovalent antisera were performed., The
broth culture was then streaked on TGA (Monsur agar) and incu-
bated.at 379C for 24 hours after which slide agglutination tests
vere performed.

Y. ¢holerae colonies were tested for their sbility td Y4 SRV
tinate a 2.5% suspension of chicken red blood cells for Mukherjee
phage IV geneitdivity, and for polymyxin B sensitivity.

Rectal swabs obtained in the field were placed directly in
bile peptone water and proceseed as described sbove. -
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IV, Collection of Yater Samples

Approximately 60 cc of water was collected from each tube-
well, ditch, tank, canal and river used by members of each neigh-
bourhood for drinking, cocking, bathing, or washing. Water
samples were placed in approximately 30 oc of triple. strengﬂh
bile pepitone water; tellurite was added to a dilution of.
1:200,000 and the sample was incubated at 379C for 6 houra and
then subcultured onto TTGA. Subsequent identification of Y.
cholerae was performed as described in the previous section.
Culture results were recorded as either positive or negative; no
quantitative results were obiained. Only sources cultured on at
least three occasions were included in subsequent anslyses.

RESULTS

1. ' Case Detection

0f the 163 cases seen at the Matlab Hoapital from ‘August 8,

1973 through March 23, 1974, T7 (47%) were residents of the VI3
area.

dtudies were conducted in 14 cholera infected and 14 control
neighbourhoods. Ten cholera and 9 control neighbourhoods were
defined aa small (i.e. less than 18 familiea).

The age and sex distribution of the cholera. index casmen ia

shown in Table 1. BSixty-seven percent of the cases were leas
than 15 years old.

TABLE 1 ]
AGE AND SEX OF VIBRIO CHOLERAE
| IRDRX CASES
Age Group Male Female Total % of Total
L4t 1 0 1 %,
1-14 7 2 9 604
=15 2 3 57 33%
Total 10 5 153t 100%

31 ane large neighbourhood had 2 index cases.

\
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In the asmall cholera neighbourhoods, 82% of individuals
participated in the questionnaire survey and 77% participated
in the culture survey. Femeles participated in both portions of
the study significantly more frequently than males (P£.001); this
difference can be explained by the relatively infyequent particsi-
pation of males 15 and older who were frequently working;outa}da
the village. .

Eighty-three percent of cases in small cholera neighbour-
hoods were either asymptomdtic or had only mild diarrhea (Table 2).
When index cases were eliminated, only 1 of 56 cases {2%) dis~
coverad during active surveillance had diarrhea severe enocugh to
require medical attention.

TABLE 2

SPRCTRUM OF CLINICAL DISBASE - ALL AGES
: SMALYL NEIGHBOURHCODS ONLY

Total i % of Total

" Asymptomatic! ' 23 35%
Pleld Diarrhea? 32 48%
Severe’ ‘ : 114 ' 174
Potal | | 66 $00%

1. Normal bowel habits during period 24 hours before and
_ 24 houra after the positive culture.

2. Stools softer or more wetery than normal or increased
~ in frequency within 24 hours of positive culture.

3. Diarrhea severe enough to result in g hoapital visit.
4. Ten persons were index cases identified at the hoapital.

4

Age - and eex-specifiec attack rates in the small neighbour-
hoods are shown in Table 3. Although cholera case rates were
higher in individuals { through 14 years of age than in those

15 and older, the difference was not significant when only
individuals included in the culture survey were considered.



:TABEE 3

L cgss‘ RATES IN SMALL WEIGHBOURHOODS, BY AGE AND SEX,
INCLUDING INDEX CASES.

Hatlab Gholera Eeighbourhood Study, 1974

: Total - Hﬁmber ¥ith Ggggs Caseg
.- Age - Population Poaitive Culture 100 Eopulation 100 Cultured

Group Male Femgle Toial Male Femgle Tots ) Pomale Total Mg emale
4y 2200 1 31 . 3 2 5  15.0 18.2 16.1 15.0 18.2 16.1
=15 150 156 306 5 16 21 3.3 10.3 6.9 8.8 12.6 11.4
UNE. ige & 4 10 0 c 0 0 o o 0 o 0
UNK.Age/Jex. | 14 0 Q- 0-
Yotal 6 287 617 34 32 66  10.8  11.1  10.7 163 12,7  13.9

o , -
1. Individusl with a positive culture for Vibrig cholerge.

L



However, individuals between 1 and 14 were significantly more
likely to be gymptomatic cames than those over 14 (Table 4).
Heither the total nor the symptomatic case rate was slgnificantly
different in males than in females in any age gyoup. Cass rates
were significantly lower in the last 5 small neighbourhood studies
which were conducted near the end of the winiter cholera season
than in the first 5 siuwdies. ‘ i

Total case rates in the 4 large neighbourboodas, shown in
Tagla 5, are signlficantly lower than in small neighbourhoode
(£« = 11.12, pL.001). B8ymptomatic case rates, however, were not
significantly different between large and small neighbourhoocds.
These findings sre not unexpected given the differsnces in atuody
design in the two types of neighbourhoods.

in small nelghbourhoode there wes an aversge of 5.6 infecied
persons and 3.3 symptomatic infected persons for each index cpma.
In large neighbourhoods 2.3 infected and 2.0 sympiomatic cases
wore found per index case. In small neighbourhoode children ags
t~14 end femgles older than 14 hsd a mean of 4.8 cases and 2.7
symptomatic cases per index case. The yield of total snd sympio-

metic cases wae not significantly influenced by the age or sex
of infex cases. '

Rinety-four percent of all field cases and 96% of all oympto-
matic cases were identified by day 12. Seventy-tws percent of all
cages and 70% of symptomatic cases occurred by day 7.

In the field cese rates were significantly bigher in index
Tamiliee (12 of 44 positive) than other families (40 of 364 posi-
tive) in emall neighbourhoode (X2 = 7.95, pLO1). The index bari,
axcluding the index family, hed & similar rate to that of other
baris in the emall neighbourhoods. In large neighbourhoode the
propertion of persons 1l in the index houashold (2 of $6) in the
index bari, excluding the index household (1 of 22), and in other
barie (7 of 211) were similar.

The value of gquestions regarding atool freguency and consis-
tency end associsted symptoms was sssessed in cholsrs neighbour-
hoods. This information was available for 96% of symptomatic
chplera cases snd 77% of symptomatic non-cholera casss. Quanti~
tative questions did not clearly differentiste between gul ture-
positive and culture~negative individusls of all ages or of
children aged 1-14 and all females over 1 year of age.



TABLB 4

SYMPTOMATIC CaSB' RATES I¥ SMALL NEIGHBOURHOODS, BY AGB
AND SBX, JHOLUDING INDBX CASES

Matlab Cholera Beighbonrhood Study, 1974

Fotal Yumber of Svmptompatic Cases  Symptomaylc Uafog
Age Population Symptomatic Cazes 100 Population 100 Cultured
Grcup Male Femple Total Male Fomale Total HMale PFemale Total Male Fapales Total
L1 20 1 3 2 1 3 10.0 9.0 9.7 10.0 9.1 9.7
1-14 140 116 256 19 0 29  13.6 8.6 11.3 14.8 9.1 12.22
>15 . 150 156 368 5 6 1t 3.3 3.8 3.6 8.8 4.7 6.0%
UNE. ige § 4 10 o 0 0 ) o o 0 0 0
DHX. Ags/Sex : 14 .0 0 0
Total 316 287 617. 26 17 43 8.2 5.9 7.0 12.4 6T T.0

{ Symptomatic Case = Individual complaining of lcose motion or diarrhea within one
day of a poeitive rectal swab culture.

2 X2 » 3,96, pL.05.



TABLE 5
a1

CASE YIELD IN LARGE NEIGHBOURHOODS,
INCLUDING IKDEX CAGES

Matlab Cholera Neighbourhood Study, 1974

Humber Number
Study Date Total Number Number _Cgses Cases Number Symptomatic Symptomgtic
No. Started Pop. Cultured Positive 100 Pop. 100 Cult. Symptomatic 100 Pop. 100 Cult.
3 1/3/74 250 47 2 0.8 4.3 2 0.8 4.3
4 1/4/74 913 160 7 0.8 4.4 6 0.7 3.8
6 1/9/74 135 22 2 t.5 - 9.1 2 1.5 9.4
25 2/4/74 230 25 3 1.3 12.0 3 1.3 t2.0

1 Individuals complaining of loose motion or diarrhea were cultured.
Household contacts of cholera cases were also cultured.
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Results of queations regarding stool characteristics and
agsocliated symptome ave shown in Table 6. Individuals with looase
motion in associgtion with a positive culture for ¥. ghelergs
wore significantly more likely to complain of having watery stoole
and lesa likely to complain of having soft stools. Symptomatic
cagep were plso more likely to complain of vomiting and more
likely to be unable to perform their dally activities. However,
when the index ceses who were peen gt the hoepltal wsre elimina%ed,
the association of vomiting and inability to perform normal activi-
ties with a positive culture for Y. gholeige was no longer signifl-
cant.

Similar atudies conducted in 14 control neighbourhoods did
not detect a aingle case of cholera.

Il. Water Date

-Available water sourceas in the VT8 area inolwde.tubewslls,
ditches, tanks, canale, and rivers. Eleven of 14 (79%) cholera
infecived nelghbourhoods had al least one water source contaminated
with ¥, compared with 1 of 14 (T%) non-infected neighbour-
noods (X2 = 14.81, pL001). In cholers-infected neighbourhooda,
43% of &ll cultured water sources were positive for ¥. chol R
compsred with 2% of sources in control neighbourhoods (Table 7).
V. oholerpe was isclated from ell types of water sources with
rivers and cangle positive mecat freguently. Positive cultures for
- Y. cholerse were abtained from one tubewell on the second, third
and fourth days of one neighbourhood study. Cultures obtained on

day 1 and daye 5-10 were negative.

- Fgmilies in cholera and oontrol neighbourhoods were equully
- likely to use single water sources for drinking and bathipg. How
ever, families in cholera neighbourhoods were significantly less
likely to wee single sources for cooking and washing clothes and
utenails (Tadle g?.
. Tubewella and tanks were found legs frequently and aitches
nore frequently in cholera then in control neighbourhoode. %The

. aumbers of canals and rivers wero comparable (Table 3). Thus casa
families would be expected to use canal, river apd ditch water
more fraguently, and tank and tubewsll water less frequenily, than
control families. Table 10 ghows this to be true. Cholers fami-
iies used canal and river water more frequently for all purposes,
and ditch water more frequently for all purposes other than
drinking. Cholera femilies used water from tanks less freguently
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TAELE 6

SYMPTCM QPMPLEX AND REPORTED STOOL CHARACTERISTICS POR SYMPTOMATIC
CHOLER4 CASES AND SYMPTOMATIC CULTURE-NBIATIVE INDIVIDUALS
RESFONDING 70 LOOSE MOTION QUEBSTZIONNAIRKR

Matlab Cholera Neighbourhood Study, 1974

No. with "% with- Ko, 'ith i AN

amton Potal Ewtom ﬂygrtan Total ﬂmt‘w
Yatery 8% 1 5
ftoal xR 54 59.3 166 469 35.4
Soft : | 2
Stool 24 'S4 44.42 338 473 7.5
Mucus in % ' 3
Stool 17 54 3.57 | 227 40 48.3
Blood in -
Stool 2 53 3.8 52 472 110
Foul - a '
Smell - 35 54 64.8 291 471 61.8
Pavor 9 ¥ 29,0 105 N7 33,9
Chills 8. 30 26.7 4 . 313 14.1
Abdominal :
Pain 27 52 5.9 270 457 591
Abdominal
Gurgling 39 52 75.0 372 470 79.1
Nausea- - 13 54 24.1 104 470 T 229
Vomiting 14! 54  25.9% 45 413 9.5t
Poneamug 5 29 17.2 77 291 26.5
Porforning
Usual Daily 5 S 5
Chetivity 41 54 75.9 454 463 98.1;
It No, lm . :
it Due to ' : ]
Illnean 9 54 16.7 1 463 0.2
1 X2=10.73, pe.0t B 4 X2211.53, pe001
2 x%u15.51, D001 ‘ 5 Pisher's exect test

3 X2= 4.85, pe.05- 201 ,



TABLE 7

T4

WATER -BACTERIOLOGY RESULTS

Study Neighbourhoods Control Neighhournoods

Number  Total ' Rumber Total
#¥ith Bumber ¥umbexr ¥umbher Parcent With  Number Humber  Number Percent
Source Sources Cultuvred Positive Positive Source Sources Multured Positive Fositive

River 5 5 4 375 7 7 4 0 0

Ganal 8 8 8 5 63 7 7 5 0 0

Tank 9 23 22 10 M1 44 41 1 2

Ditch 7 21 14 3 21 6 9 6 0 0 -
Tubewell 4 4 3 1 33 6 8 7 0 0 z
Potal 14 61 51 22 a3 14 75 63 y o 2t .

-

1 22 = 27.67, p&OO1.



- 14 -

TABLE 8

UTILIZATION OF SINGLE
VERSUS MULTIYLE VATER SOURCES

% N x
¢ Yodne Sinale Sonrce

Families' Number  Percent Families' Number  Percent
Drinking 368 325 88 373 328 © 88
Cooking 368 236 642 373 309 83°
Bathing 367 269 7 373 252 68
Washing 366 227 62° 37 284 - 767

1 Includes only femilies for whom water utilization information ie
avallable.
3 X% = 15.56, p..004

TABLE 9

NUMBER OF WATERR SOURCES AVAILABLE

270 families 374 families
5 T '

River

Canal 8 7
Tank ' 23 44
Ditch . 2t 9

Tubewell 4 8




TABLE 10

WATER SOURCE UPFILIZATION PATTERNS

Cholera Nelghborhood Control Neighbornoods
Dnnkx_%g Cooki Bagh%g wgahizyz Drinkin Cocking Bat __¥ashing
No. No. é Ko. Ko. Ro. Ho. % Fo. No. %

Source Using Using Using Using Using Using Using Uaing Using Using Usipg Using Useing Using Using Using

Twbewsl) 45 12.2' o - o - - o - 127 3.0' o - o - o -

piten 19 5.22 76 20.7° 27 7.419 1135 30.9'%  m 8.2 51 13.7° 50 13.4%0 53 14.6"
Tank 57 15.5° 152  41.37 126 34.3'' 158 43.2'° 80 21.4° 288 77.27 229 61.4'! 302 83.0'°
Sanai 971 26.4% 150 50.8°5 101 27.5'2 118 32.2'6 46 12.3% 41 11.0° 47 12.6'% 40 11.0'8

vver 196 53.3° 103 28.07 187 51.0'0 83 22.7'7 135 36.2° 38 10.27 124 33.2'7 21 5.8

-g‘-—

§ X2 = 48.26, p&.001 10 X = 6.62, p2.02

2 ¥ = 2.44 NS | 11 X° = 53.20, ps.001
5 %2 = 3.98, pe.05 12 X2 = 24.81, pe.00t
4 X2 = 22.51, Dpe.0O1 13 X° = 23.09, p&.00%
5 X2 = 21.51, ps.001 ‘ 14 X% = 28.11, pe.001
6 X2 = 5.87, pe.02 | 15 X2 2113.18, pz.00%
7 X2 = 97.54, pg.001 16 X2 = 49.11, pL.001
8 X2 = 84.25, p&.001 17 X% = 42,63, pe.001

9 I = 36.95, pL.00f
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for eall purposes, and were less likely to use tubewell water for
drinking (which is the only purpose for which tubewell water was
uged) .

Anslysis of water sgource preference for drinking, cooking,
bathing, and washing patterns in small cholera~infected neighbour-
hoods revesled only one significant association; familliee with
cholera were sciually more likely %o drink from tubewslls than
families without cholers (X¢ = 9.01, pl.01). This unexpected
associntion may be explained in part by the fact that 6 of the
8 families drinking tubewell water were infected in the one neigh-~
bourhood with a contaminated tubewell.

In small cholera~infected neighbourhoods, families using ai
least one culiure-positive water sourcs for drinking, cooking,
bathing, and washing were significautly more likely to be infected
than those using only culture-negative sources (Table 11). Conaider—
ing the fumilies with positive coocking, bathing, and washing water,
the attack rate in families with positive drinking water (49%) was
not significantly different from that in families with negative
drinking water (60%). ‘

Families using the same water source for drinking, cooking,
bething or washing as the index family had higher attack rates
than families using a different scurce (Table 12). These differen-
ces ware not statistically significant for cooking and washing.

Anplysis of data from the small cholera-infected neighbour-
hoods by individusl attack retes rather than fawily attack rates
vielded interesting results. Individusls drinking from at least
one culture-positive source were not significantly more likely to
. be infected than thoge drinking only from negative sources. How-
aver, those cooking with, bathing in, or washing in water from sk
least one positive sowurce were signlficantly more likely to be
infected than those using only negative water sources for these
purposes (Table 13). Comparison of individual atteck rates for
thoss individuals using water from culture-positive sources for
drinking and other useg with those using watsr from culiure-negaw
tive sources for drinking but culture-positive sources for cooking,

§3thing, ?nd washing revealed no significant difference (16% ve 20%,
= 0944 -

Individuasls using the same water source ag individuale in the
index family for drinking, cooking, bathing or washing vere mors
likely to be infected than those using different sources; however,
the difference was significant only for bathing {Table 14).
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TABLE 11

PAMILY ATTACK RATES BY USE OF CULTURE POSITIVE
OR CULTURE NEGATIVE WATER SOURCBS

Total
Fumber Humber Percent i
Famllies Infocted Infected
Drank fromZ 4 .45 22 48.9"
positive source 1
Drank from negative A7 12 25.5
gources
Qooked fromz 56 29 51.8°
poeltive source 2
Cooked from negative 36 5 13.9
sources _
Bathed in 21 57 29 50,97
posltive amource ! 3
Bathed in negetive 35 S 14.3
sources
Washed inz 1 57 29 50.94
pogitive source . 4
Waghed in negative 35 5 14.3

aource

1 X% = 4.43, pe.0S

2 X% = 11.93, pe.00
3 X° = 10.94, p2.001
4 X2 = 10.94, pe.001
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TARLE 12

FAMILY ATTACK RATES BY USE OF SAME OR DIFFERERT
WATER SOURCES THAN IRDEX FAMILY

Total Humber ?ercant

Familiea Infected  Infected:

Drank from ssme Sources 57 22 38.6!
Drank from different mources 25 2 8.0t
Cooked from sama gourcesd 4% 17 39.52 '
Cooked from different acurces 39 7 17.92
Bathed in ssme sourcas 52 19 36.53
Bathed in different sources 30 4 | 13.33

. ¥ashed in same gources 43 15 34-94
Waghed in different mources 39 9’ 23,14

1 X% = 6.45, pg,02
2 X% « 3.62, NS
3 X% = 3.99, pe.05
4 X = 0.87, N8
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TABLE 13-

INDIVIDUAL ATTACK RATES BY USE OF CULTURB-
POSITIVE OR CULTURE-NEGATIVE WATER SOURCES

Total No. Ko, %
Individualas Infected Infected
Drank from 21 258 42 16.3!
poaitive source _ 1
Drank from negative 210 22 10.5
gources
Cooked from 2! ,. 320 55 17.2%
positive amource ‘ 5
Cooked from negative 148 9 6.1
sources
Bathed in31 324 55 17,07
positive source ' 3
Bathed in negative 144 9 , 6.3
sources
¥ashed in 31 . 324 | 55 17.0%
positive mource . 4
Waghed in negative 144 9 - 6.3
gources ) '

1 X*.= 2,83, NS

2 X% = 9.65, pg.0t
3 1% = 8.83, pe.0f
4 X« 8.83, pe.of

'
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TABLE 14

INDIVIDUAL ATTACK RATBES BY USBE OF
SAME OR DIFFERENT WATER 30URCES
THAN IHDEX FAMILY

Total To. ¥R
Individuals Infected Infected
Drank from sesme souress 290 35 12.11
Drank from different sources {26 7 5.6?
Cooked from same sources 2235 28 12.62
Cooked from different sources 133 14 7.8°
Bathed in smme sources 255 34 13,37
Bathed in different sources 161 B 5.03
¥ashed in same sources 207 129 12.14
Washed in different sources 209 17 8.1%
1 %% = 3.42, NS
2 %% = 2.65, S
3 %% = 6.7, p&Ot
1.%7, K8

40 -
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The data on individual attsck rates phould be interpreted
with caution mince water source preferences were obtained for
the family as a unit. Some famlly members, especially young
children, may have used water from sources other than those indi.--
cated by an adult family member.

DISCUSSION
I. YVaccine Trial Design

Case detection techniques utilized in this etudy ildentified
a megn of 5.6 total cases and 3.3 symptomatic casss of cholera for
each cholera index cape repiding in smell neighbourhoods. No cases
wers detected in contrel neighbourhoods, indicating that initilsting
surveillance in randomly selscted nelghbourhoods is an inefficient
way to detect cases. Children bestween 1 and 14 years of age {the
sge group traditionally used in cholers vaccine field trials
condicted by the CRL) and adult females yielded g mean of 4.8 total
capas and 2.7 symptomatic ceses, Children less than one year of
age did not contribute a significant number of cases. Although
adult males were not significantly less likely to be infected then
adult feinles, they were less likely to be available in their
village for culturing. Therefore, the population predicted to
contribute the greatest number of cholera cases during the toxoid
field trial included children between 1 and 14 years of age and
adult females. ‘

Case detection techniques identified the greatest number of
cased in the index bari; index bari memberas were significantly
more likely 1o be casee than membera of other baris in the same
neighbourhood. Over 90% of all cases were identified during the
first 12 days of the study in each bari.

Responses to questions concerning stool quality and quantity
and associated symptome did not differentiate clearly between
culture-pogitive and culture-negative individuals. These questions
- were alec difficult for the population to comprehend; use of such
questicns would not improve case detection techniques.

In summary, the study suggeets that the appropriate popu-
lation to vaccinate is children betwesn 1 epd 14 and adult
females, and that fleld case detection techniques consiséting of
obtalning daily rectal swad cultures from all members of thege
groupa in the index bari for 12 consecutive daye is the most
efficient way to detect cholera cases in the field.
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II. Vater Bource Data

The Bl Tor organiem is more resistant to environmental
atress then the classical organism. Keverthelsee, the isolation
of the organism from over 40% of water sources in infected nelah
bourhoods is remarkable in view of the mmall quantity of watep
pampled. The fact that over 60% of cansls and rivers used by’
cholera infected neighbourhoode were positive is also noteworthy
in view of the potential for dilution of vibrios gaining access
to thewe bodies of water. One of 3 cwltured tubewells was posi-
tive for V. cholerage on 3 consecutive days. This neighbourhood
hed the highest cholera attack rate. This tubewell was in good
repair and was not primed by the addition of water. However,
naighbourhood residents gdmitted to hanging their laundry on the
well to facilitate drying., Conteminated wster may have lesked
into the well around the vertical pimp rod while clothes were

drying.

Familiss in the infected neighbourhoods were significantly
more likely to use canal and river water for drinking, cooking,
bathing, and washing. On the other hand, femilies in control
nelghbourhoods were more likely to use water from tanks fow thage
purpoges and more likely to obtain their drinking water from tube-
wells. While V. gholerge would be expected to be found frequently
in the environment of cholers cases when ayatematic axcreta tdige
posal is absent, these data suggest that water ray be importunt
in the transmission of cholera in the VT5 arsa. In small neigh-
bourhoods where case-finding techniques were most intensive, fami-
lies using a culture-positive water source for drinking, cooiing,
bathing, or washing were gignificantly more likely to be infected
vith cholera than other families., In addition, those families
uaing the game water source as the inderx family for either drinking
or bathing were more 1likely to be infected.

- Several findings imply that drinking contaemineted water may
not be the only important factor in the tranemission of El1 Tor
cholera, as suggested by other CRL studiss (4-7). Families drink-
ing from culture-positive sources wers no more likely to be
infected than those drinking from culture-negative sources who
used positive gources for cooking, bathing, or washing. In addi-
tion, when individuals rather than Tomilies were conaidered, those
drinking from culture-positive scurces were no more likely to be
infected than those drinking from culture-negative; however, those
using culfure-positive sources for cooking, bathing, or washing
were more likely to be infscted than those using negative sources
for these purposes. Finelly, individuels using the same water
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source as members of the index family for bathing (but not
drinking, cooking, or washing) were gignificently more likely
+o be infected than those using different sources.

In summary, extensive envircnmental contemination ocourred
in neighbourhoods where individuals infected with Y. :
reaided. The data support the hypothesis that conteminathd walter
i@ important in the transmission of cholera, and suggest that
providing facilities for adequate sewage disposal to decreame the
contaminetion of surface water may be important in areas wherse
V. cholexrag, biotype El Tor, is enderic.
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