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Studies of Cholera El Tor in the Philippines *
2. A Retrospective Investigation of an Explosive Outbreak

in Bacolod City and Talisay, November 1961

P. R. JOSEPH,1 J. F. TAMAYO,2 W. H. MOSLEY,1 M. G. ALVERO,3
J. J. DIZON4 & D. A. HENDERSON 5

The introduction of cholera into many of the islands of the Philippines in 1961 often
occurred in an explosive manner. The disease was introduced into Bacolod City and Talisay
in Negros Occidental Province in such a manner in November 1961. The authors describe
the results of an analysis of hospital and health department records in Bacolod City and
Talisay and the results of interviews conducted with adult patients 10 months after the
explosive outbreak.

The results suggest that infection during the initial explosive wave of cases in Bacolod
City and Talisay in November 1961 was transmitted principally by shrimp that were
consumed raw.

As noted in an earlier paper by Dizon et al. (1965) 6
one of the characteristics of cholera El Tor in the
Philippines has been the occurrence of explosive
outbreaks heralding the introduction of infection in
many of the islands. Cholera introduced into the
province of Negros Occidental during the first week
in November 1961 followed this explosive pattern,
producing 330 cases during the first week.
An apparent association of cholera cases with the

consumption of raw seafood, in particular small
shrimp called hipon or alamang, was observed by
health officers in the Philippines as they dealt with
the epidemic during 1961. Particularly cogent were
several specific observations: initial outbreaks
occurred in fishing villages or coastal areas of the
larger cities; relatively few cases were observed in
inland areas; patients themselves related the con-
sumption of raw seafood to the development of
cholera. Previous Philippine reports by Heiser
(1908), Pottevin & Abt (1925) and Fuentes (1932),

Indian reports by Pandit & Hora (1951), Krishnan
(1953), Pillay et al. (1954), Johnstone (1915) and
the WHO Expert Committee on Cholera (1952),
Japanese reports by Donitz (1886), Kabeshima (1918)
and Takano et al. (1926), the report of the League of
Nations Health Organisation's Eastern Bureau
(1937) and a French report by Netter (1907) all have
suggested that raw seafood may serve as an impor-
tant vehicle in cholera epidemics.
Because of the suspected association between

seafood and cholera, a more detailed retrospective
study of the sharp outbreaks in Bacolod City and
Talisay in November 1961 was undertaken to
document as clearly as possible the nature of the
outbreaks and the possible mechanisms of spread.

METHODS OF INVESTIGATION

The cholera cases, as defined in the previous study
by Dizon et al. (1965),6 occurring in November 1961
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FIG. I
CHOLERA EL TOR ATTACK RATES BY CITY AND MUNICIPALITY IN NORTHERN NEGROS OCCIDENTAL PROVINCE,

1-10 NOVEMBER 1961
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in Bacolod City and Talisay and neighbouring cities
and municipalities were analysed to determine the
epidemiological characteristics of the explosive out-
break. Selected from these cases for more detailed
epidemiological study were 153 patients who were
over the age of 14 and had onsets of illness between
1 and 12 November 1961, the first 12 days of the
epidemic. The patients had all been hospitalized at
the Provincial Hospital or the Emergency Hospital

in Bacolod City. Children 14 years of age and
younger were excluded from the interviews since it
was felt they would be less well able to recall the
specific events preceding their illness.
Between 13 September and 3 October 1962,

interviews were conducted with 85 of the 153 patients
or with close relatives. Eleven were inaccessible by
local transportation and 57 could not be located in
spite of considerable effort. All interviews were
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INCIDENCE OF CHOLERA EL TOR BY DAY
FIG. 2
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conducted by one of three teams consisting of a

physician-epidemiologist and a nurse or sanitary
inspector.
A standard form was developed for use in the

interviews. For each case information was sought
regarding time of onset, symptoms, time of hospi-
talization, contacts with other cases, and activities of
the patient prior to illness, with particular reference to
travel outside the neighbourhood or community.
The patients were also asked to what they attributed
their illnesses; specific details of the replies were

noted. If the events involved other family members
or friends, they also were interviewed to corroborate
the story. Finally, the eating habits of the patient
and his family were reviewed.
The recall of the illness and of the events surround-

ing it was surprisingly good. It was obvious that this
dramatic event in the lives of the patients had been
discussed many times in the succeeding months, and
even friends and neighbours were aware of the details
relating to a case in their community. Information

obtained from hospital records could be accurately
verified in most instances.

RESULTS

Epidemiological characteristics
Between 1 and 4 November only four cases were

recorded in the province. During the following
week, the epidemic exploded, with 330 cases re-

corded. The cases were widely distributed through-
out 16 municipalities. During the first 10 days of the
explosive period, the highest attack rates occurred in
Bacolod City and Talisay, and slightly lower rates in
neighbouring Silay City, Saravia, and Victorias to
the north (Fig. 1). Impressive was the absence of any
sharp outbreak in Murcia and Bago, which border
on Bacolod City inland and to the south, respectively.
In the areas showing an explosive development, the
disease incidence fell to low levels within two weeks
following the first cases (Fig. 2). This was most
striking in Bacolod City and Talisay.
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FIG. 3
GEOGRAPHICAL DISTRIBUTION OF CHOLERA EL TOR

AMONG PERSONS OVER 14 YEARS OLD IN BACOLOD CITY AND TALISAY, 1-12 NOVEMBER 1961
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In the 11 weeks following the explosive phase of in individuals 15 years of age or older; during the
the epidemic in Bacolod City and Talisay, the following three weeks, only 54% of the patients were
disease spread slowly in all areas without repetition 15 years or older.
of the initial explosive outbreaks. The residences of 144 of the 153 patients selected
During the week of the sharp outbreak in Bacolod for interview are shown in Fig. 3. All cases occurred

City and Talisay, 73% of the recorded cases were between 1 and 12 November; all but two occurred
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within the eight-day period 5-12 November. Only
42 (29%) of the cases occurred in the densely
populated urban areas. The only apparent con-
centrations of cases were along a street paralleling
the seashore in Bacolod City, where 16 cases
occurred, and in the inland village of Concepcion,
Talisay, where 6 cases occurred. The wide dis-
tribution of the remaining 102 cases within the rural
areas is striking.
The geographical and time distributions suggested

either that the patients had attended a gathering in
common or had visited a common place where they
had acquired their infections from contact with
infected persons or vehicles, or that an infected
vehicle had been widely distributed to the patients
within a short period of time. Retrospective inter-
views with the patients were designed to examine
these possibilities.

Analysis of interviews

Of the 85 cases studied in detail, four probably
did not represent cholera and nine could readily be
attributed to contact infection. Of the four believed
not to represent cases of clinical cholera, two
patients had had chronic diarrhoea prior to ad-
mission to the hospital and two had had no diarrhoea
at all. Of the nine cases in which contact infection
seemed most probable, eight of the patients gave a
specific history of close personal contact with either
a known case or an individual with severe diarrhoea
in the week preceding illness. One additional case
was presumed to be contact-acquired since shortly
before the patient became ill a close neighbour
died of cholera. The patient denied, however, close
contact with the neighbour.
The remaining 72 patients (85% of those inter-

viewed) could give no history of any contact with a
known case of cholera or of other acute diarrhoeal
illness. Further, none gave a history of attendance
at a single common gathering such as a fiesta, poli-
tical meeting, movie, church, etc., in the week prior
to the onset of illness. In fact, in the rural areas,
a majority of the patients had not been away from
their immediate communities for several weeks prior
to becoming ill.

Thirty-three patients (46% of the 72 cases without
a history of contact) voluntarily attributed their
illnesses to the consumption of small raw shrimp
(hipon). They were able to recall the details of the
acquisition, preparation, and ingestion of the shrimp
in surprising detail. This history was often con-
firmed by friends who could verify the details,

particularly when there were multiple cases occurring
among those who ate the shrimp raw and none
among those who ate them cooked.
Summaries of five such episodes are given below:

1. S.C., a 46-year-old male, himself caught hipon off
shore near the Bacolod Plaza on 7 November. He and
his brother-in-law, A.O., ate them raw with tuba (a wine)
at 5.00 p.m., while the rest of the family ate them cooked
shortly thereafter. Early the next morning, A.O. left
the house for Sipalay. At 7.00 a.m., S.C. developed
severe diarrhoea and vomiting and was hospitalized.
That same evening, A.O. developed diarrhoea in Sipalay,
but did not seek medical attention.

2. F.P., a 32-year-old female, purchased hip6n from
a local vendor and ate a small amount raw at 6.00 p.m.
on 7 November, before cooking the rest for her family.
She recalls this because she practically never eats raw
hip6n and could not recall when she had eaten them raw at
any other time. She developed severe diarrhoea and
vomiting at 3.00 a.m. on 9 November. No one else in
the family developed diarrhoea.

3. The mother of P.L., a 16-year-old male, attributed
her son's illness to eating cooked hipon, which she had
purchased from a vendor and prepared on 8 November.
She insisted that the whole family eats only cooked
hipo'n. Subsequent interview with the patient revealed
that he had eaten some of the hipon raw without his
mother's knowledge before they were cooked. He ate the
hip6n at 10.00 a.m. on 8 November, developed diarrhoea
and vomiting and required hospitalization at 2.00 a.m.
on 9 November. Other family members remained
asymptomatic.

4. L.G., a 60-year-old male (died) and B.A., a 38-year-
old male, were residents of Barrio Felisa, Bacolod City,
an extremely remote barrio that is very seldom visited
by shrimp vendors. L.G. became sjck on 10 November
and B.A. on 11 November. Two or three days prior to
their illness, they had both eaten raw shrimp purchased
from a vendor. No one else in their families ate the
shrimp raw at that time. One child, in a neighbouring
house, known to have eaten raw shrimp at that time,
did not become ill. Many families separately confirmed
the fact that there were no shrimp vendors in the barrio
in the 10 months subsequent to the occurrence of the
two cases.

5. F.C., a 23-year-old female, arrived in Bacolod City
on the evening of 6 November from Cebu, a non-infected
area. Her husband had brought her home, a bride, for
introduction to his family. On arrival in the city, she
purchased from a local market raw shrimp which she,
her husband, and her husband's brother ate raw at about
6.00 p.m. The following day, she went to Victorias
(19 km to the north), returning that afternoon. At
7.00 p.m. she developed diarrhoea and vomiting and
was hospitalized; she died within 24 hours. The history
was elicited from the patient's husband, who recalled
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the incident vividly. The husband and his brother,
however, did not become sick.

Food histories were consistent with raw shrimp
as the source of infection in 32 additional cases
although specific details concerning the consumption
of this food just prior to the onset of illness could
not be recalled. Seven of these cases were unique in
that the patient was the only member of the family
who ever ate shrimp raw.

In the remaining seven cases (10% of the 72 cases
with no history of contact), a possible source of
infection could not be determined. None of the
patients gave a history which suggested contact
infection, and they denied having eaten raw seafood
immediately prior to their illnesses, although six
admitted that they regularly consumed raw shrimp.

DISCUSSION

The explosive appearance of cases in Bacolod City
and Talisay, the rapid and extensive dissemination
of disease into the rural sections of these communities
within a few days, the extensive spread of disease
into 14 of the other 28 cities and municipalities
within one week, and the rapid decline of cases in
Bacolod City and Talisay within one week following
the introduction of disease, pointed toward a com-
mon vehicle or common exposure as the principal
cause of the outbreak. Noteworthy is the prepon-
derance of adult cases (73 %) during the explosive
phase from 4 to 12 November in Bacolod City and
Talisay as compared with the cases during the rest
of November in these areas (54% adults). The
younger age distribution after 12 November in con-
junction with the shape and character of the epidemic
curve in Bacolod City and Talisay (Fig. 2) suggests
that secondary waves of person-to-person infection
followed the initial common-exposure or common-
vehicle epidemic.

Although only 85 of the 153 patients selected for
interview could be contacted 10 months after their
illnesses, the results of the interviews clearly indi-
cated that the patients had not visited a common
site in the week prior to the onsets of their illnesses.
The geographical distribution of cases over a wide
area eliminated water as a major vehicle, since each

Le chol6ra fut introduit en novembre 1961 dans la
province du Negros occidental de la fa9on explosive que
les auteurs ont d6crite dans un article pr6cedent. La pre-

community and usually each family in the rural areas
has its own well. This suggested that a widely
distributed vehicle was responsible for this disse-
minated, explosive outbreak.

Thirty-three of the 85 patients interviewed
voluntarily attributed their illness to consumption of
raw shrimp (hipon), usually purchased from itinerant
vendors. Thirty-two others gave histories consistent
with raw shrimp being the responsible vehicle.
Although it was impossible to conduct control
studies regarding previous food preferences in this
area, the fact that many of these patients ate raw
shrimp on very rare occasions, that in many instances
other family members who ate the shrimp raw at
the same time became ill concurrently while those
who did not remained well, and that in many families
only those who consumed the raw shrimp became
sick, all incriminated raw shrimp as the principal
vehicle.

Practices involved in the catching, distribution,
and consumption of shrimp are such that trans-
mission of cholera by this vehicle would be possible.
The shrimp, belonging to the family Sergestidae and
called hipon in the Visayan Islands, are about 1 cm
long and 1 mm in diameter. They appear off the
coast of Negros Occidental seasonally beginning in
September, becoming most numerous during the
month of November and disappearing by February.
The shrimp are caught in shallow water, one to two
metres deep, just offshore at low tide, most com-
monly by individual fishermen using a fine, woven net
attached to two poles. In larger amounts, they are
caught offshore in water about 6 m deep by several
fishermen in boats. The shrimp consumed in the
Bacolod-Talisay area are caught in waters heavily
contaminated with raw sewage from these cities.
They are sold on the day they are caught by vendors
who traverse the city and rural areas. They are
usually eaten shortly after purchase because of
rapid spoilage. The greater frequency of adult cases
during the early period of the epidemic may be
accounted for by the fact that the shrimp are
customarily cooked for the children; adults in the
lower socio-economic group often consume the
shrimp raw while drinking a locally prepared wine
known as tuba.

SUMIt

mitere semaine, 330 cas apparurent dans des villages de
pecheurs ou des regions cotieres; les malades eux-memes
rattachaient l'affection 'a la consommation de produits

642



STUDIES OF CHOLERA EL TOR IN THE PHILIPPINES. 2 643

de la mer, specialement de crevettes crues. Une etude
retrospective bas6e sur l'analyse des dossiers des hopi-
taux et des bureaux de sant6 et sur l'interrogatoire de
malades adultes a montre: l'apparition explosive des cas
dans la ville de Bacolod et a Talisay; l'extension rapide,
en quelques jours, de la maladie aux parties rurales de la
communaute et la diminution rapide du nombre des cas
dans la semaine suivant l'introduction de la maladie.
Tous ces traits plaident pour l'existence d'un vehicule
commun de la maladie ou d'une exposition commune
a sa cause.

L'interrogatoire, en septembre 1962, de 85 malades
atteints au cours de l'epidemie explosive du 4 au 11 no-
vembre 1961 confirma la necessit6 d'un vehicule pour
expliquer la distribution geographique tres vaste des cas.
Parmi ces malades, 33 attribuaient leur maladie a la

consommation de crevettes crues, et chez 32 autres
l'anamne-se montrait le r6le de ces crustaces. Sur les
20 cas restants, 4 furent 6limines comme non choleriques;
un contact infectieux fut retrouve dans 9 cas, tandis
qu'aucune source d'infection ne put etre decouverte
pour les 7 autres. Beaucoup de ces malades ne mangeaient
de crevettes crues qu'a de tres rares occasions; les
membres de la famille qui en avaient consomme avec eux
furent malades; ceux qui les mangerent cuites ne pre-
senterent aucun trouble. Ces crevettes sont pechees dans
des eaux peu profondes, pres de l'endroit oiu se deversent
les eaux usees de la ville, et livrees a la consommation
tres peu de temps apres. Les adultes les mangent generale-
ment crues. Ces pratiques et les reponses des malades
donnent du poids a l'hypothese qui leur attribue un r6le
dans la transmission du cholera.
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