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Studies of Cholera El Tor in the Philippines*
1. Characteristics of Cholera El Tor in Negros Occidental Province,

November 1961 to September 1962

J. J. DIZON,' M. G. ALVERO,2 P. R. JOSEPH,3 J. F. TAMAYO,4
W. H. MOSLEY 8 & D. A. HENDERSON6

After freedom from cholera for over a quarter of a century, the Philippines in 1961
experienced an epidemic of cholera. The disease, shown to be caused by the El Tor strain
of cholera vibrio, was clinically indistinguishable from classical Asian cholera. Studies
were undertaken in Negros Occidental Provincefrom August to October 1962 to characterize
various aspects of the epidemics in this province. This paper describes the general charac-
teristics of the epidemics in Negros Occidental from November 1961 through September
1962.

Two types of epidemic occurred. The first, explosive in nature, suggested a common
source ofspread of infection; the second, with a more protracted course, seemed to be due
to person-to-person spread of disease. In the second epidemic, a single hospitalized case
in a household anda single hospitalized case in a community were the most common findings,
suggesting that infection did not spread easily or, ifeasily spread, caused significant disease
on rare occasions only.

In the spring and summer of 1961, cholera was
reported from several areas in the south-western
Pacific. Outbreaks were first recognized in Indonesia
in May, Sarawak in July, and Macao and Hong
Kong in August. In all of these areas, the disease
was reported by the World Health Organization to
have been caused by the El Tor strain of cholera
vibrio. The invasion of many countries by the El Tor
cholera vibrio was surprising since only Sulawesi
(Celebes) in Indonesia had previously consistently
reported human disease attributed to El Tor cholera
vibrios.
On 22 September 1961, the Republic of the

Philippines, after a quarter of a century of freedom
from cholera, identified its first cholera El Tor cases
in adult residents of Manila. The disease spread

rapidly in Manila and adjacent provinces, and
eventually infected most of the cities and provinces
of the Philippines. In many areas of the country,
explosive outbreaks marked the introduction of the
disease. The epidemic reached its peak in December
1961 when 1452 cases of cholera were reported
during one week. By April 1962, fewer than 100 cases
per week were reported. Recurrences occurred,
however, in several areas beginning in May and June.
During the resurgence, epidemiological field

studies were initiated in the province of Negros
Occidental to determine the patterns of spread of
the disease. A laboratory was established in Bacolod
City, Negros Occidental, on 20 August 1962 and
remained in operation until completion of the studies
on 3 October.

* These research activities were conducted as part of
Philippine Counterpart Project No. 62135 (Philippine
National Economic Council/United States Agency for Inter-
national Development). The studies were a collaborative
effort of the Disease Intelligence Center, Philippine Depart-
ment of Health; the Communicable Disease Center, Public
Health Service, US Department of Health, Education, and
Welfare; and the SEATO Cholera Research Programme.

1 Chief, Disease Intelligence Center, Department of
Health, Republic of the Philippines.

2 Senior Epidemiologist, Disease Intelligence Center,
Department of Health, Republic of the Philippines.

'Epidemic Intelligence Service Officer, Communicable
Disease Center, Public Health Service, US Department of
Health, Education, and Welfare, Atlanta, Ga., USA.

' Formerly, Assistant Provincial Health Officer, Ilocos
Sur, Republic of the Philippines.

I Chief, Surveillance Section, Communicable Disease
Center, Public Health Service, US Department of Health,
Education, and Welfare, Atlanta, Ga., USA.

1674 627



628 J. J. DIZON AND OTHERS

This report describes the characteristics of cholera
El Tor in Negros Occidental from its introduction
into the province in November 1961 to 15 September
1962, when the disease had almost disappeared from
the province. Subsequent reports by Joseph et al.
(1965), Tamayo et al. (1965) and Mosley et al. (1965)
will describe in detail bacteriological and epidemio-
logical investigations among households and com-
munities.'

BACKGROUND DATA

Negros Occidental (see Fig. 2 below) is the
western province of one of the major Visayan
Islands. The province consists of 27 municipalities
and three independent chartered cities. Bacolod
City, the principal city of the province, is 300 miles
(480 km) south of Manila. The population of Negros
Occidental, approximately 1 430 000, is concentrated
along the coastal plains and the inhabitants engage
in the sugar, fishing, and lumber industries.
Approved piped municipal water is supplied to

approximately 300 000 of the inhabitants of Negros
Occidental; over 100 000 of these are in Bacolod
City. In addition, water from drilled wells is available
to approximately 160 000 people. The rest of the
inhabitants-about 970 000 (68 %)-drink water
from shallow, dug wells. While it is estimated that
there are approximately 100 000 excreta disposal
systems, primarily pit privies, within the province,
approved systems for disposal of wastes are not
available or are not used by most of the population.

Transportation in the province is facilitated by a
coastal road, paved in most areas. From Bacolod
City, any town in the province can be reached
within a day. Few areas are more than three hours
by road from a medical facility. During the cholera
epidemic, five private, four public, and two emer-
gency public hospitals admitted patients with severe
diarrhoea. In addition to hospital personnel, there
is a large health staff engaged in preventive medical
activities. In August 1962 all but two of the munici-
palities of Negros Occidental had a health officer,
and altogether there were 40 physicians, 76 public
health nurses, 94 midwives, and 66 sanitary inspec-
tors working in public health activities. Over 80%
of these workers were assigned to rural health units.
While a major function of these 276 health workers
is not the surveillance of communicable diseases,
nevertheless, during epidemics, the health staff

1 See the articles on pages 637, 645 and 651 of this issue.

served as an excellent source of information con-
cerning the occurrence of disease.

MATERIALS AND METHODS

To determine the pattern of cholera occurrence,
we selected for study the hospital and health office
records of all reported cholera cases occurring in
Negros Occidental from 1 November 1961, when the
disease was first recognized in the province, through
15 September 1962. One or more of the authors
reviewed each of these 3496 records. A case was
presumed to be of cholera if it presented a clinical
picture consisting of (1) abrupt onset of diarrhoea
with a short interval between the onset of illness and
the time of hospitalization or death; (2) evidence of
significant dehydration recognized clinically or by
laboratory studies; and (3) absence of fever. Based
on these criteria, 2756 of the 3496 reported cases
were considered to be of cholera.

All these patients received intravenous fluid
therapy. Over 98% were hospitalized; the remainder
received fluid therapy in their homes or died before
receiving treatment. While bacteriological confirma-
tion of cholera El Tor was obtained intermittently
from cases throughout the epidemic, most cases were
not cultured before 20 August 1962. At that time,
the bacteriology laboratory was established in
Bacolod City. Subsequently, 96 (58%)O of 166 con-
secutive hospitalized diarrhoea cases were confirmed
as cholera by bacteriological means.

In addition to the review of case records, the
statistics of the city and provincial health offices
were reviewed, with particular emphasis on gastro-
enteritis morbidity, gastroenteritis deaths, and total
deaths.

RESULTS

Distribution of cases in time
The first recognized clinical case in Negros

Occidental was in a 15-year-old Bacolod City boy
who developed diarrhoea and vomiting on 1 No-
vember 1961, and died the next day. The source of
the boy's infection could not be established. The
first case to be bacteriologically confirmed occurred
three days later in a 34-year-old Bacolod City man.
The epidemic curve (Fig. 1) may be divided into

three distinct periods: the first epidemic wave
extended from 1 November 1961 through 31 January
1962; there was an inter-epidemic period from
February through May; and a second epidemic
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and Victorias. Sixteen of the 30 municipalities and
cities had cases by 10 November; only Sipalay and
Asia to the extreme south experienced no cases
during the first epidemic. The municipalities south
of Bacolod City had fewer cases than those to the
north, and the outbreaks in the south were less
explosive.
The cases which occurred in the inter-epidemic

period from February to June 1962 were scattered
both in area and time without notable concentration.
During the 13 weeks from 4 March through 2 June
fewer than eight cases were recorded weekly from
the entire province.
The second epidemic began in early June in

Bacolod City. Within two weeks, 10 additional
municipalities and cities were affected. Twenty-
four of the 30 cities and municipalities eventually
experienced cases in the second epidemic. The spread
of disease in all areas from June through September
was more leisurely than that noted in and around
Bacolod City in November 1961.

Cholera attack rates for cities and municipalities
for the first and second epidemic periods are shown

wave extended from approximately 3 June through
15 September 1962. The first epidemic wave, involv-
ing 1691 cases, had an abrupt onset and reached a
peak in eight days with a subsequent rapid fall-off
in the number of cases. The second outbreak,
involving 990 cases, showed a more gradual develop-
ment and a less rapid decline. During the 18-week
inter-epidemic period, a total of 75 cases were
recognized. Although none of the 75 cases was
examined bacteriologically, all were clinically com-
patible with severe cholera; three of the patients died.

Geographical distribution of cases

Table 1 shows the occurrence of cases of cholera
by municipality and city by week of onset from
1 November 1961 through 15 September 1962. After
Bacolod City recognized its first cholera case on
1 November 1961, the disease spread explosively
through Bacolod City and several neighbouring
cities and municipalities to the north. The epidemic
peak was reached by 8 November in Bacolod City
and by 10 November in nearby Talisay, Silay City,
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FIG. 2
CHOLERA EL TOR ATTACK RATES BY CITY AND MUNICIPALITY IN NEGROS OCCIDENTAL,

FIRST EPIDEMIC, 1 NOVEMBER 1961 TO 31 JANUARY 1962
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in Fig. 2 and 3. In the first epidemic, the highest rates
occurred in Bacolod City, Silay City, several muni-
cipalities in the north, and Himamaylan to the
south. In the second epidemic, attack rates remained
high in Bacolod City and Himamaylan, while a
noticeable drop occurred in most other areas. The
less accessible inland municipalities of Murcia, La
Carlota, La Castellana, Magallon, and Isabela
generally had lower rates than neighbouring coastal
municipalities and cities and did not experience
explosive outbreaks.

Age and sex distribution
The over-all attack rate for the first epidemic was

123 per 100 000 and for the second, 69 per 100 000.

Attack rates in all age-groups for both sexes were
higher in the first epidemic than in the second
(Table 2, Fig. 4). Further, the attack rate among
those 20 years of age and older was more than twice
that of the population under 20 years of age. This
age difference was more striking in the first epidemic.
The attack rate for males above the age of 40 was
significantly higher than for females over 40 through-
out the first epidemic. Such a difference was not
apparent in the second epidemic.

Mortality
There were 106 deaths among the 2756 cholera

patients. A case-fatality rate of 3.9% was recorded;
this was approximately the same in both epidemics.
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FIG. 3
CHOLERA EL TOR ATTACK RATES BY CITY AND MUNICIPALITY IN NEGROS OCCIDENTAL,

SECOND EPIDEMIC, 3 JUNE 1962 TO 15 SEPTEMBER 1962
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As seen in Table 3, the highest fatality rates occurred
in children under 10 and adults over 60.

Evidence that the actual cholera mortality was
greater than the 106 cases was apparent from an
analysis of total deaths in Negros Occidental during
November and December 1961. According to data
obtained in the present study, only 62 deaths
attributed to cholera occurred in November and
December. However, as shown in Fig. 5, approxi-
mately 200 deaths in excess of the 1957-61 median
occurred during this period.

Frequency of cases by individual communities
In Negros Occidental there are several thousand

communities ranging in size from 100 people to
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several thousand. The numbers of cases per com-
munity were tabulated for both epidemics. Excluding
the major chartered cities of Bacolod City, Silay
City, and San Carlos City, a total of 1860 cases
occurred in 857 communities during the two epide-
mics. In both epidemics, a single case in a community
was the most common finding; single cases only were
recorded in 536 of the communities. In both epide-
mics, more than half of the cases were recorded in
communities with three or fewer cases.

Family cases
The 2756 cases of cholera were studied to deter-

mine the frequency of households with multiple
recorded cases. The analysis revealed that there were

632
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TABLE 2. ATTACK RATES OF CHOLERA BY AGE AND SEX FOR FIRST
AND SECOND EPIDEMICS

First epidemic b Second epidemic
Age-group Sex Estimated (1 Nov. 1961-2 June 1962) (3June1962-15 Sept.1962)

(years) e population a Attack rate/ C Attack rate/
_________ ~~Cases ioooo00 ases 100000

0-4 Male 131 000 136 104 63 48
Female 127 000 107 84 41 32

5-9 Male 105 000 116 110 93 89
Female 107 000 73 68 53 50

10-19 Male 169 000 92 54 62 37
Female 163 000 51 31 35 21

20-29 Male 106 000 149 141 114 108
Female 106 000 151 142 95 90

30-39 Male 72 000 128 178 65 90
Female 78 000 134 172 80 102

40-49 Male 59 000 158 268 60 102
Female 61 000 88 144 61 100

50-59 Male 42 000 106 253 44 105
Female 40 000 42 105 32 80

.60 Male 31 000 94 303 43 139
Female 31 000 49 158 40 129

Total Male 715 000 979 137 544 76
Female 715 000 695 97 437 61

1 430 000 1 766 c 123 990 d 69

a Philippines Vital and Health Statistics, Annual Report, 1960. Population estimated for
1 January 1962.

b Includes 75 cases occurring during " inter-epidemic " period.
r Includes 92 of unknown age and sex.
d Includes 9 of unknown age and sex.

91 households (3.6%) in which there were multiple
cases. These households, averaging eight members
to a household, accounted for 203 cases. The fre-
quency of multiple-case households was not signi-
ficantly different between the first and second
epidemics. The interval in days between the first
and second cases in these households ranged from
0 to 38 days, with 63% of the secondary cases

occurring within the first two days after the onset
of illness of the index case in the household. The
maximum intervals were 24, 26, and 38 days.

DISCUSSION

The only area of the world which has consistently
reported human diarrhoeal disease due to the El Tor
strain of cholera vibrio has been Sulawesi (Celebes)
in Indonesia. Outbreaks occurred there in 1937-38,

TABLE 3. CHOLERA EL TOR CASE-FATALITY RATES
BY AGE, NOVEMBER 1961 TO SEPTEMBER 1962

Age-group Cae ets Case-fatality
A 0-sou Cases |Deaths | rate(years) rat

0-4 347 25 7.2

5-9 335 21 6.3

10-19 240 6 2.5

20-29 509 7 1.4

30-39 407 10 2.5

40-49 367 11 3.0

50-59 224 8 3.6

260 226 18 8.0

Unknown 101 0 -

Total 2 756 [ 106 3.9
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FIG. 4
AGE-SPECIFIC CHOLERA EL TOR ATTACK RATES BY SEX IN NEGROS OCCIDENTAL
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FIG. 5
DEATHS FROM ALL CAUSES AT OVER 20 YEARS OF AGE,
AUGUST 1961 TO MARCH 1962, IN NEGROS OCCIDENTAL

COMPARED WITH MEDIAN DEATHS FOR 1957-61

1939-40, 1957-58, and 1960. The largest outbreak
occurred over a 13-month period beginning in
January 1957 and involving 70 cases in the city of
Makassar (pop. 327 000). The disease in Sulawesi
as described by de Moor (1949) and Tanamal (1959)
has been characterized by an adult age distribution
of cases, a high mortality rate, low incidence, lack
of seasonal fluctuation, and sporadic occurrence.
It has been unusual to have more than a few cases
in an infected community and rarely more than one
case per family.

Analysis of the pattern of cholera in Negros
Occidental demonstrates two distinct types of
epidemic. The first, explosive in onset, occurred with
the introduction of the disease in November 1961
in and around Bacolod City. The second, beginning
in early June of the next year, showed a gradual
rise in cases to epidemic proportions and a less
abrupt fall than the first epidemic.
The explosive character and rapid geographic

dispersion of the disease during the first epidemic
suggested that common-source transmission of the
disease may have been principally responsible for
the initial dissemination of cholera; the more

325-

300

275

250

225

200

175

150

125

100

75

50

25

0

0
0

0

0

LIw
a.
w

r

4e
F-

450

400-

I 350-

ax
0

300-

Z 250-

AUGUST 1961 - MARCH 1962
- AUGUST 1957 - MARCH 1961

AUG SEPT OCT NOV DEC JAN FEB MAR
1961 1962

Wm 51053

v

634



STUDIES OF CHOLERA EL TOR IN THE PHILIPPINES. 1

protracted epidemic curve described during the
resurgence is more consistent with person-to-person
infection. Detailed investigations reported in sub-
sequent communications by Joseph et al. (1965),
Tamayo et al. (1965) and Mosley et al. (1965)'
support these hypotheses.
The existence of cases in the inter-epidemic

period from February through May 1962 is signifi-
cant. Although health authorities in Negros Occi-
dental were not aware of cases during this time, a
search of hospital records uncovered 75 suspect
cases, including three deaths. These cases were
typical; many received more than 10 litres of fluid;
most occurred in areas which had previously ex-
perienced epidemic cholera. It is likely that the second
epidemic, which began in June 1962, represented
spread from indigenous infection rather than rein-
troduced disease.
The noted higher attack rates in adults is similar

to past El Tor outbreaks in Sulawesi and is also
characteristic of Asian cholera. In the first epidemic,

1 See the articles on pages 637, 645 and 651 of this issue.

unlike the second, the attack rate for males over
40 was twice that of females, an interesting but
unexplained phenomenon.
The mortality rates were highest in the young and

the old. This was similar to the experience of other
areas of the Philippines in 1961. Compared with
reported fatality rates in Sulawesi for cholera El Tor
or in South-East Asia for Asian cholera, the low
over-all case-fatality rate of not quite 4% in Negros
Occidental is probably indicative of a more complete
reporting of cases, more rapid hospitalization,
energetic therapy, and acceptance of hospitalization
by the population.
One case per community was the rule rather than

the exception. As reported by Dizon (1962), this
was also the experience in other areas of the Phi-
lippines during 1961 and 1962 and was also cha-
racteristic of the Sulawesi outbreaks. This would
suggest that either the infection once introduced into
a community or household did not spread easily, or
infection, though widespread, caused significant
disease on rare occasions only.
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REISUMI

Dans cet article, le premier d'une serie de quatre sur
l'epidemiologie du cholera El Tor apparu en 1961 dans
la Republique des Philippines d'oii le cholera etait absent
depuis plus de 25 ans, les auteurs decrivent les caracteres
de la maladie dans la province du Negros occidental.
Les h6pitaux et les bureaux de sante ont fourni 3496 dos-
siers, dont 2746 ont permis un diagnostic pr6sume de
cholera. I1 a ete impossible cliniquement de distinguer
le cholera El Tor du cholera asiatique.
Le diagnostic a ete confirm6 bact6riologiquement de

facon intermittente tout au long de l'6pid6mie, mais la

plupart des cas ne donnerent pas lieu a une culture. Le
tableau clinique etait caracterise par l'apparition brutale
d'une diarrh6e, un court intervalle entre le debut de
l'affection et l'hospitalisation ou la mort, des signes de
forte d6shydratation et l'absence de fievre. Plus de 98%
des cas ont et hospitalises; tous avaient recu des perfu-
sions intraveineuses.
Deux epidemies principales, presentant des caracte-

ristiques entierement diff6rentes, ont touch6 le Negros
occidental. En novembre 1961, la premiere 6pidemie
fut explosive et couvrit presque simultanement une vaste
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region g6ographique. Elle comporta 1683 cas et se termina
en janvier 1962. La seconde epidemie commenqa moms
brutalement en juin 1962 et s'6tendit plus lentement
jusqu'en septembre 1962, avec 990 cas. Dans la periode
interepidemique, on decouvrit 73 cas; aucun ne fut
declare par les voies normales. Les observations font
penser qu'une cause commune fut a l'origine de la pre-
miere epidemie. II est probable que la seconde fut une
r&currence, extension de l'infection indigene plutot que
r6introduction du vibrion. En 1961 et 1962, la maladie
s'etendit a la plupart des provinces et des villes des

Philippines. Son introduction dans beaucoup d'iles
provoqua des explosions epid6miques.
Au cours de la premiere 6pidemie, 123 personnes sur

100 000 furent touch6es, 69 au cours de la seconde. Les
taux d'attaque les plus eleves furent observes dans le
groupe d'age superieur 'a 20 ans. Plus de la moiti6 des
cas appartenaient a des communautes oiu le nombre de
malades fut de trois au maximum. G6neralement, il n'y
eut qu'un cas par communaut6 et il semble que 3,6%
seulement de toutes les familles atteintes eurent plusieurs
cas hospitalis6s.
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