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&) lntroductlon
North Sumatra Provinca seems to have been the settled region af cholela
since 1962, . _ ] _ _ o

The flrst’bholeré in Nofth'Sumaﬁra in, 1962'séems to have had the
origin in- Makasqar (UJung Pandang) of Selebes Island where 7th worldw1de
cholera pandemlc since 1961 orlglnated from.uz' '

Accordlng to the report"CHOLERA TODAY IN NORTH SUMATRA PROVINCE
INDONESlAt.of Dr. F. E, MUnthe (the’ chigf of-the bhole:a Section of the
Provincial'Health.Serviéerof-Nofth Sumatra), choléra had been already
perceived in-a few regencies and municipalities ‘along the eastern coast of
North Sumatra {n 1962, and it had invaded 811 the regehciES and munici-—
palities of North Sumatra by 1975, it has been remaining.in North Sumatra
since 1962,

An unparalleled chélera'épidemic'occutred in North Sumatra in 1978 —
1979, and it seriously damaged almost: all the regencies and municipalities.
The patients were over 14,000 and the dead reached a total of 593 in 1979.

Cholefa is the mdst.important diseaée-in diarrhea in Noxrth Sumatra
because the_fatal rate is now.still high (about 3%).

- The reporting system of the weekly report of the Provincial Health
Service of North Sumatra jn diarrhea was changed in September of 1981,
that is, only suépected cholera in diarrhéal diseases had been reported
in the period before Septembef'of 1981,'but all diarrheal diseases -collect-
ively have become to be reported sincé September of 1981. After the
change, the number bf diarrheal cases increased with a.big leap and
reached a total of 78,011 in 1982, _

This report was chiefly written with the aim of the epidemiological
explanation for the actual state of cholera.

This report also referred to the survey:concerning the role of rivers
in a cholera epidemic,

Some’ difficulties arose at the stage making out the report, for
example, incomplete or no descr1pt10ns of patients’ dwelling places
(streets, villages, districts and regenc1es or mun1c1pallt1es) were not
a few and the dates on which specimens were_taken were not often described
in the both reports of the Provincial Health Service and ‘Medan Health
Laboratory. ' o

It will be one of the most important elemeﬁts for the_epidemiolégical
investigation in a diarrheal disease that the check of patients' dwelling

places and the dates on which specimens were taken is certainly executed.



It must be also very important to do cholera survey that another .-
column for the suspected cholera cases number will be newly prepared in

the weekly report.

(11) ‘Epidemidlogical Examination of Diérrhéal.DiseaSes-Iﬂcluding_Chqlera
in North Sumatra by the Wéekly Report of the Provéncial Health

Service of Northrsﬁmatta_and'the Report of Medan Health Laboratdry-'

The actual state of diarrheal diseases including'cholera in North
Sumhtra can be roughly explained by . the wéékly'repbrt'of the ?fovincial
Health Service of North Sumatra -and the report'df Medan Health Laboratory.
Before September of 1981, only suspected cholera was reported.from each
regency and municipality to the Provincial Health Service in the weekly.
report, = The word of ’suspected cholera' is used in the sense that a
bacteriological examination was not done or the result of a bacteriological
examinatjon was not ascertained at the moment when a-Wéekly report was:
sent to the Proﬁincial Health Sefvice,.but the symptoms were cliﬁically
like cholera. . All diarrheal_diseases collectively have become to be
reported since September of 1981.

The change of reporting system bfought the merit that the general
aspect of the total cases number of diarrheal.diseaSES became to bé able
to be grasped, bu£ on the other hand, it brought the-fault that the actual
state of cholera was hidden in'whole diarrheal diseases.

It is very dmportant for drawing up preventive measures against
epidemics in future that the-investigation of the actual condition on a
mass outbreak in diarrhea is.dpne. _

It is often difficult to differenciate cholera from other diarrheal
diseases only by the symptoms of the illness, and especially in a miid
case. .

The most reliable means to prove each diarrheal disease including
cholera is laboratory diagnosis. .

It -is very important to do bacteriological examinations on the
epidemic in a diarrheal disease, and also important to do it even if the -
outbreak is sporadic.: The result often gives a big clue to the whole

aspect of an epidemic.



(1) CGeneral aspect of'diatrheal_diseases including cholera in North

Sumatra_in.the_past 13fyeers:(1970 =~ 1982) A

North Sumatra-is ﬁear'Maiavsia and Siﬁgapore (about'oﬁe'houf By
plane), and located- in the northwestern parL of Sumatra Island in Map 1.
It consists of" 11 regeuc1es and 6 mun101palit1es in Map 2, and the seat
of the prOV1ncia1 government is Medan.; The 1n1and area has some scenic
spots: like ‘the Lake Toba and hlgh mountains over 2, 000 meters above ‘the.
Vsea. The climate in the 1nterior is comparatlvely mlld and often cool.
-On the contrary, the’ climate in the flat ‘area a’ong the Loastline is
con51derably hot: and generally ‘humid. e

Figure 1 shows the change. of dlar heal cases number in North
Sumatra in April of 1970 ~ March of 1982 (Fiscal Year).

The diarrheal cases number hefore September of 1981 means the
number of cholera/suspected cholera cases,_ The number suddenly 1ncrased
after August of 1§81,'but-it was caused by the change of reporting
system as stated Before.t

Figure ‘2 shows the change of V. cholera positive number by
bactetiologieal examinations in North Sumatra ie 1978 - 1982. ‘The
-number'remarkably increased in 1978 ~ 1979 and it shows that there was
a big cholera epidemic in North Sumatra in 1978 — 1979, The numbexr of
V. cﬁolera positive roughly corregponds to the number of diarrheal cases
in Figure 1 and Figure 2. . _

Table 1 shows tHe=mortality of cholera/suspected cholera in North
Sumatra in 1970 -~ 1981 (Fiscal Year). The mbrtality was cver 30% in
1970, but it rapidly declined till about 3% in 1981 by the improvement
of living environment, the eétabiishment and increase of rehydration
centers, and others, The mwortality in 1973 was very low, but it was
mainly due to the extraordlnary increase of dlarrheal cases number in
Tapanulil Selatan, and_the low mortalities in some other regenc1es and
municipalitiee. The ﬁortality.in Tapanuli Selatan was only 1.6% (22f
1,339). It is guessed that there was a big epidemic by some diarrheal
disease beeides'chole;a in.a few regencies and municipalities_including
Tapanuli_Seleten at that time; _ |

Teble 2 shows the cﬁenge of diarrheal cases number, bacteriological
examiﬁatioﬁs number.and V. eholera.positive-number in North Sumatra in
1978 - l983. Tﬁe tate_of.ﬁuﬁber examiﬁed to patients number was 13.0%

in 1979, and the rate rose to 36.2% in 1980 right after the provincewide.



cholera: epidemic. -Innl982'@ 1983, the rate suddenly declined into 1.5 -
1.7% because of the blg increase of diarrheal cases number by the change
~of reporting system, _ . 5 _ '

'The.rate_of V. éholera.positive'ﬁumber to number examined.was over.
50% iﬁ.19793 On the other hand, the rates_were'betﬁeen about_ZD_; 302
in 1980 ~ 19833aftér'the proﬁincewide_cﬁdlera épidcmic.' '

Table 3 and Table 4 show the rate of bacterioclogical examinations
number to diarrheal cases number in each regency or municipality of
‘ North Sumatra:in 1978 -~ 1983. The réte is éonsiderably different in each
regency (or municipality) and Year. In some regencies and municipality,
bacteriological examinafipns number exceeded. the number of diarrheal
cases, and it seems the inconSiStency means thab there were the ommissiouns -
in the reports of diarrheal cases number. _

The population in -each regency ox municipality of North Sumatra in
1980 is shown in Table 5. _

Table 6 shows the morbidity of cholera/suspected cholera (1979 -
1980) and diarrheal diseases (1982) in each regency or municipality of
North Sumatra. The-mdrbidity of Tanjung Balai was the highest of all
regencies and municipalities. Almost all the regencies and municipalities
were-more or less damaged by the big epidemiﬁ in 1978 - 1979. On the
contrary, no cholera/suspected cholera cases were reported in Tanah Karo
in 1978 - 1979 but the morbidity of diarrheal diseases din 1982 was over
10% there.

(2) Epidemiological explanation on cholera epidemics in North Sumatra

in 1978 - 1983

Figure 3 shows the change of diarrheal cases number and the number
~of V. cholera positive in 1978 - 1983, 1In 1978 - 1979, a big cholera
epidemic was observed in North Sumatra, and the epidemic spread like
wildfire to almost all the regencies and municipalities in North Sumatra.
According to the weekly report of the Provincial Health Seivice, the

numbey of the dead in l978 ~ 1979 reached a total of 1,024 (431 in 1978
and 593 in 1979), and the number df diarrheal cases reachéd a total of
21,919 (7,634 in 1978 and 14,285 4in 1979).

- Since 1980, there have been some cholera epidemics whose beginnings
and ends were neot so clear and scales were far smaller than that of the

epidemic in 1978 - 1979,



- Figure 4.1 - 45 show the change of the number of ¥, chelera.ﬂ
_p051tive in each regency and mun1c1palLty in the paet 6 years (1978~
1983) The any patterns of V. cholera: pOQ1tiVE number in 1978 - 1983
are different in each Tregency and municipallty. Deli Serdang, Slmalungun
and Pematang-81antar_haye the.peak5_1n~1978. _Nias, Tapanuli Utara and
Tanjung Balai have the peaks in 1979, Medad and Asahan have the 2" peaks
in 19]9,and;l981.,.Tapanuii Selatéﬂihas-thejz peaks in.1980.aed 1982.
Langkat-and:Binjei_have_the-peaks‘in,1982.' In ‘Tapanuli Selatan,-teﬁgkat
and Binjai;'thexpeaks were the most:in31982we feWzyears after the -
provihcewide choieraiepidemic;- H0wever;'the_data ih gsome -regencies and
'municipalities are;lacking fOr.judging.the-tendency."

Figure 5.1 - 5.17 show the clange of diarrheal cases number and the
number of bacteriological exam;hations in each regency and municipality
of North Sumatra in 1978 - 1983, All the regencies and municipalities
of North Sumatra were.more'or_less damaged by cholera epidemice between

January of 1978 and August of 1983.
{i) Cholera epldemlcs in 1978 - 1979

Referrlng Lo the cholera epldemlCS in 1978 ~ 1979 Dr. R. Takal
_and Dr., .N. Kumazawa (JICA Eﬂperts) dESLrlbed the detalls of the ep1dem1cs
in their report ' SOME STATISTICAL CONSIDERATION ON CHOLERA EPIDEMICa N
1978 ~ 1979 (29th October, 1980) _ _

The- Eollow1ng contents were written Wlth reference to the above'

-mentloned report in. ‘the epldemlcs of 1978 - 1979 _ :

lable 7 shows the change of each number of 2 Types of V. cholera
in the provincewlde cholera epidemic of 1978 - 1979 The figure in
parentheses in each regency or munlc;pallty shows the date on which
V. cholera was detected firet Type Ogawa was confirmed first inm
August of 1978, and Type Inaba was confirmed first in December of 1978.

In the erst outbreak (the peak in ApTll) of the cholera’ epldemlc
in 1978 in Figure 3, it seems that Nias played an important role as
Flgure 6 l shows.,

In the second outbreak (the peak in August) of the cholera
epldemlc An 1978 in Figure 3, it seems that Pematang Slantar and
Slmalungun played an 1mportant role as Flgure 6. l shows.' :

In the third outbreak {the peak,ln November) of the cholera -
epldemlc in 1978 in. Flgure 3, it seems that Medan and Peli Seraang

played an important role, and the epldemlc in MEdan preceded the



epidemic in Deli Serdang as Figure 6.1 shows. It seems that the
cholera epidemic din 1978 was cauged by Type Ogawa because Type Inaba
was detected for the first more than four months after Type Ogawa was
detected first in August. _

In ithe fourth outbreak (thé peak in February and March) of the
cholera epidemics in 1979 in-Figure 3, the each period of the epidemics
by Type Ogawa and Type Inaba overlapped in some regencies and munici-
ﬁalities but it seems that the epidemic by Type Ogawa was far bigger
than that by Type Inaba as Figure 7. shows.

In the epidemic by Type Ogawa in 1979, it seems that Deli Serdang
and Tapanuli Utara played an important role as Figure 6.2 shows.

The provincewide cholera epidemic by Type Ogawa in 1978 - 1979
scems to have lost the power in Tapanuli Selatan or Asahan at last in
around October.

In the epidemic by Type Inaba in December of 1978 - May of 1979,
Deli Serdang was just the place from where the epidemic began as
‘able 8 shows. The epidemic in Nias was remarkabhly different from the

-epidemics in the other regencies and municipalities in that it was caused
by only Type Inaba.

Map 3.1 and Map 3.2 show the estimated transmission route of the
cholera epidemic by Type Ogawa in 1978 - 1979, These maps.were made on
the basis of Figure 6.1 and Figure 6.2 showing the change of suspected
cholera cases number in each regency and municipality in 1978 - 1979,
and the report of Medan Health Laboratory recording the districts on
cholera epidémics and the dates of bacteriological examinations.

Map 3.3 shows the estimated transmission route of the cholera
epidemic by Type Inaba in 1979. This map was also made on the basis
of Table 8 and the report of Medan Health Laboratory. '

- It seems that: (A) the main stream of the epidemic by Type Ogawa
in 1978 which began in Nias Island crossed the sea to Sibolga, regained
its power in Pematang Siantar and Simalungun along a national road,
reached Medan without a rest, and further returned the natiomal road to
Déli Serdang; (B) the branch stream of the epidemic which divided in
Sibolga passed Tapanuli Tengah, and reached Tapanuli Selatan; and (C)
the epidemic which divided in Pematang'Siaﬁtar had 2 branch streams
(:) to Simalungun and Tapanuli Utara and (:) to Bandar (in Simalungun),

Asahan énd'Ténjung Balai,



It seems that; (D) the main stream of the epidemic by Type Ogawa
in 1979 started from beli Serdang had 3 streams (i) teo Medan, Binjai
and Langkat, (:) to. Tebing Tinggi, Pematang Siantar and Simalungun and
(:) to Silau Kahean (in Simalungun); (E) the other epldemic which.
started. from Tapanuli Utara passed Sibolga and:Tapanﬁli Tengah, and
reached Tapanuli Selatan; and  (F) the epidemic which started from
Tanjung Balai reached Labulian Batu.

It seems that: (G) the main stream of the epidemic by Type Inaba
in 1979 which began in Deli Serdang passed Tapanﬁli Utara, and reached
Nias Island; and (H) the other streams from Deli Serdang were those (:)
to Medan, (g) to Asahan, Tanjung Balai and Labuhan Batu and (:) to
Silau Kahean {(in Simalungun).

It has the possibility that the cholera epidemic in Tanjung Balai
in the beginning of 1979 was carried and spread through the Asahan
River from Tapanuli Utara. A big choléra epidemic was occurring around

Porsea (in Tapanuli Utara) at that time.
(ii) Cholera epidemics in 1980 - 1983

In 1978 - 1979, the number of V., cholera positive was directly
proportional to the number of diarrheal cases on the wﬁoie in Figure 3.
Rut since 1980? the correlation between the number of V. éholera
positive and the number of diarrheal cases has not always become to bhe
clear, especially after August of 1981,

In the first half of 1980 - August of 1983, it seems that there
were three wéves of the cholera epidemic by Type Ogawa in Figufe 3:
the first wave in 1980; the second wave in the first half of 1981 -
the first half of 1982; and the third wave in the latter half of
1982.

The 9 shows the change of the number of V. cholera positive in
December of 1979 - June of.l982. Several numbers of cases by Type Inaba
were detected in Medan in 1980, in Deli Serdang, Asahan and Labuhan Batu
in 1981. ' '

In the first wave (1980), it seems that Tapanuli Selatan played an
importént role as Figure 6.3 shows. _

It seems that the'sechd wave (the first half of 1981 — the first
half of 1982) was bigger than the first wave (1980) in Figure 3. 1In
the béginning of the second wave (the first half of 1981) in Figure 3,

it seems that Medan played an important role as Figure 6.3 shows.



Map 3.4 and Map 3.5 show the estimated-transmiésion route of
the cholera epidémic by Type Ogawa in January of 1980 - Aug. of 1981,
These maps were made on the basis of Figure 6.3 and the report of Medan
Health Laboratory, '

1t seems that: (I} the cholera epidemic in 1980 began in Tapanuli
Selatan and spread like the arrow of Map 1.4; and (J} the cholera
epidemic in Medan in the first half of 1981 spread like the arrow of
. Map 1.5.

Since. September of 1981, it has bécome very difficult to guess
the transmission route of cholera epidemic because the reporting
-system in diarrhea had changed as stated before. “

In December of 1981, a cholera epidemic was observed in Sinunukan
(Natal of Tapanuli Selatan)}, and it shows the possibility that the
epidemic was brought by the immigrants from Java. There was a cholera
epidemic in Belawan (seaport) of Medan in Nov. of 1981, The twmigrants
to North Sumatra usually settle in various places (including Natal) of
North Sumatra through Belawan. '

In the first half of 1982, some cholera epidemics were seen in
Tapanuli Utara, Medan, Deli Serdang and Langkat in Table 9,

In the beginning of the third wave (August of 1982), a sudden
cholera broke out in Air Joman of Agahan. The outline of this epidemic
will be explained later.

In the latter half of 1982, cholera epldemics were mainly seen in
Tapanuli Selatan, Deli Serdang, Binjai and Langkat except Asahan.

In 1983, the epidemics seem to have spread to most regencies and
municipalities in North Sumatra as Table 10 shows.

It became clear that there was a cholera epidemic in Medang Deras
of Asahan in 1983 by the survey whose details will be explained later.

The stream of the transmission of the cholera epidemic in North
Sumatya in 1982 - 1983 is not so clear by the reason of the change of
the reporting system in diarrhea after August of 1981,

Map_élfoughly shows the area of frequent cholera occurrence
(oblique lineg) by the weekly report of the Provincial Health Service,
the report of Medan Health Laboratory and others in 1978 - 1983,

Examining the cholera epidemics in North Sumatra between 1978 and
1983, trunk roads including a national road seem to have had a very

important role in these epidemics.



In the provincewide cholera epidemic (1978 - 1979), the.first
cholaera epidemic in each regemcy and municipality'occurred in the area
along/near a trunk road, and it seems to suggest that cholera in
‘North Sumatra was.mainly carried and spread to various plaées by buses,
trains and so on. _

As the other ways of transmission of cholera, it is guessed that
rivers and immigration have had certain roles in epidemics.

On cholera epidemics in North Sumatra, it is desirable that
further investigation will be collectively/individually done on the
basis of more complete data. ‘

Seasonal tendency in cholera epidemics was hardly recognized in

North Sumatra.

(3) outline of diarrheal diseases in North Sumatra in 1978 - 1983

The actual state of diarrheal diseases is not known so much except
cholera in North Sumatra.

In 1978 ~ 1983; some pathogenic organs éausing diarrhea (Shigella,
Salmonella, V. parahaemblyticus and others) were detected by the
bactericlogical examination of Medan Health Taboratory, but the cases
number by each pathogenic organ were nob so many or zero in each year.
These numbers seems not to reflect the actual state of diarrheal diseases
in North Sumatra.

According to the rotavirus survey of infants by ELISA which was
carried out by Medan Health Laboratory in April - June of 1982, the positive
rate was 54,2% (29/54). Judging from the positive rate, it seems that this
pathogenic organ is general in infants there.

Since September of 1981, it seems that the imperfection in under-
standing for the change of reporting system had been seen in a few
regencies and municipalities of North Sumatra for a while.

The number of diarrheal cases since December of 1981 regularly has
had the peaks every three months as Figuve 3 shows. Tt is not clear
whether the peaks in every three months is due to a mere chance or not.

The rainy season in North Sumatra is between September and
December, and the dry season is between January and August but small
rainy season is soinetimes observed in around the middle of the dry
seasonm.

In Figure 3, diarrheal cases number were the most in September of

1982 (the beginning of the rainy season).

__11__



it is not so clear whether diarrheal cases number is affected by
thé change of the season. " Further observation will be necessary to make

sure of it.

{(IT1) Cholera Epidemic in Air Joman District of Asahan in July - August,
1982

Alr joman district is located between'Tanjung Balai ‘and Kisaran as Map 5
shows. The district is far from a main road, and it partially faced the
Malacca Strait. The population of Air Joman is 38,856 as Table 11 shows.

The cholera epidemic in Air Joman began in the village of Silo Bonto
at the end of July, and it immediately spread to the village of 5ilo Lama
next to Sile Bonto. The epidemic further expanded to neiboring villages
(Kp. Banjar and Psr. Lembu), and came to an end at the end of August.

The result of bacteriological examination in Air Joman is shown in
Table 12. Type Ogawa was detected first on the 12th of August, and the
positive number reached a total of 18 by the following examination.

Figure 8 shows the number of diarrheal cases and the dead in Air Joman
in 1982. _

Tablé 13 shows the asgpect of diarrheal cases in some districts of
Asahan, Tapanuli. Selatan and Medan in April - Sep. of 1982.

In July - August, 188 villagers in the epidemic of Air Joman suffered
from cholera and 19 villagers of them died.

In the same time, 22 viilagers in Air Putih suffered from diarrhea
(cholera), and 1 of them died.

In April - September, about 50 - 100 inhabitants in Tanjung Balai
(Bagan Asahan) suffered from diarrhea every month, but it is unknown
whether the epidemic was caused by cholera because one case was only
examined bacteriologically during the period.

_ In August, cholera broke out in Tapanuli Selatan and Medan, too. And
the cholera epidemic in Tapanuli Selatan was especially tremendous in
Table 13, but the details of the epidemic are unknown.

In April - May, 33 villagers in Air Joman suffered from diarrhea, and
4 of them died. In consideration of the high mortality, it is suspected
that there was a small cholera epidemic in Air Joman at that time.

They got drink water from shallow wells in the houses of about 50%,

and from the Asahan River (near Tg. Balai) in the houses of about 50% in

— 1R



Silo Bonto of Air Joman at that time., The river water for drinking water
was carried by boat through sea.

V. cholera (Type Ogawa) was detected from the shallow well of the
first case's house in Silo Bonto by the follewing bacteriological exramina-
tionr, however, it is unknown whether the Asahan River had been contaminated
by Vibrio cholera at that time because the bacteriological examination of
tﬁe river water was not done.

According to the village headman of Silo Bonto, the firast case was a
7'year old girl from Simpang Empat who came to.see her relative of Silo
Bonto and stayed thére till she died. .She fell ill on the 26th of July a
week after she came to Silo Bonto, ané died on the Z27th of July.

In consideration of the above mentioned fact, it seems that the first
case from Simpang Empat was infected with cholera alter she came to Silo
Bonto because the incubation time of cholera.is generally 1-3 days and
there was not a cholera case in Simpang Empat at that time in Table 13.
Her main symptoms were vomiting and strong diarrhea.

On the 27th of July that the first case in Air Joman district (Silo
Bonto) died, a housewife of Silo Lama went to Silo Bonto and made a call
of condolence to the victim. (n the 29th, the housewife's child of Silo
Lama died in the game symptoms as the victim of Silo Bonto had, so it seems
that the housewife infected cholera to her child.

On the 29th, the headman of 5ilo Bonto went to Silo Lama and made g
call of condolence to the second victim., He fell ill at the night. His
symptoms were also vomiting and strong diarrhea. Luckily, he recovered
from the illness.

According to the headman of Sile Bonto, diarrheal cases iﬁ July were
only 3 persons. There were seen some differences in the numbers of
patients and the dead in July between the official report in Table 13 and
the headman's story. V

It is not clear what kind of food or drink caused diarrhea to the
victims. The headman had only tea at the victim's house of Silo Lama.
According to the headinan, the totai number of patients in Air Joman was
230, and the number of the dead was 23. 7Tt is not clear whether omission
in the number of official report was or not im Table 13.

It is not clear where the cholera of Air Joman in July - August came
from, but it seems that the source of infection was not from Tapanuli

Selatan or Medan because the epidemics of Tapanuli Selatan or Medan broke



out. after the epidemic in Alr Joman and also was not [rom Alr Putih where
a cholera epidemic was observed in the same time because the first case in
Air Joman had not a contact with a case or a suspect of Air Putih during
her stay in Air Joman.

There was no obvious cholera epidemic in NWorth Sumatra in July -
August except some districts of Asahan, Tapanuli Selatan and Medan. It
seems not to be able to ignore the possibility that the epidemic in- Air
Joman in April - May had lasted till August in Figure 8, but the truth is

unknown,

(IV) Survey Referring to the Role of Rivers in Cholera Epidemic

The ways of spread in cholera epidemjc will be various. It has
peculiar nature in some parts of a country together with general nature.
¥or example, inhabitants of a region along some river in developing countries
often use the river water to wash their clethes and tablewares, to excrete,
te bathe and sometimes to drink, so it will be necessary to investigate the

rele of rviver water in a cholera epidemic.

{1) Aspect of diarrheal cases in the villages of Medang Deras in

January - July, 1983

Map 6 shows the location of each village in Medaug Deras of Asahan.

Table 14 shows the aspect of diarrheal cases number in each village
of Medang Deras in Janvary - July of 1983. The number of patients in
the only two villages of Pangka1aﬁ Dodek and Sei Buah Keras along the
Pagurawan River are over 50% of total number of patients {296/561) in
Medang Deras.

The dead in diarrheal cases of Medang Deras were only seen in
April - May.

Figure 9 shows the change of diarrheal cases number treated by
intravenous drip infusion of ringer solution. The number also center
around April - May.

According to the report of a local newspaper at that time, several
villages along the Pagurawan River had many diarrheal cases whose
symptoms were vomiting and diarrhea.

As was mentioned above, it was suspected.that there was a cholera
epidemic in Medang Deras, and the survey to make sure of it was carried

out between the 13th and the 16th -of May.
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(2) cCholera survey in the village of Nanasiam and the Pagurawan River
in May 13 - 16, 1983

The villages which were attacked by choléra lie along the mouth of
the Pagurawa River. The real cholera epidemic in Nan siamaseems to have
started at the béginning of April and ended at the end of May. In April -
May, the ﬁillage of Nanasiam seems to have been one of the main cholera
infected villages din Medaﬁg Deras. ‘The suvvey was carried out in both
sides of the investigation of the actual state of the epidemic in the
villagers of Manasiam and the bacteriological examination of the river‘

water in the Pagurawan River between the 13th and the 16th of May.
(i} Survey of the river water in the Pagurawan River

The Papgurawan River rises among the mountains of Raya district and
Pematang Siantar in Simalungun.

Map 7 shows the -sampling spots of the river water (red dots) in
the Pagurawan River and thé rough housges location {rectangles) in the
village of Nanasiam.

Table 15 shows the result of bacteriological examination by Moore
methed and Direct method of the river water. V. cholera was detected
at the 5 of 7 spots in both methods.

The positive raté of V. cholera by Moore method was 100% (4/4) and
that by Direct method ﬁas 42.97% (3/7). 7

Positive by both Moore method and Direct method were seen at spot
A and spot B. Judging from the number of positive spots, V. cholera
density of Pangkalan Dedek side (3/3) seems to have been higher than
that of Nanasiam side (2/4) in Table 15 and Map 7.

The result of drug sensitivity test is shown in Table 16. All
strains from river water (4 strains) were sensitive to CP (Chlorampheni-
col), TC (Tetracveline) and NA (Nalidixic acid) but resistant to KM

{(Kanamycin).
(ii) Cholera survey in the village of Nanasiam

The village of Nanasiam is located in the oppesite side 6f the
village of Pangkalan Dodek across the Pagurawan River in Map 7. The
pOpﬁlation of Nanasiam was 1,265 in 1980 as Table 17 shows.

There were 3 artesian wells in Napasiam at that time in Map 7, but

most of the villagers except Hamlet V were using the river water for drink-



ing water because all of the artesian wells had dyied up about 1.5 years

before the epidemic broke out,

The result of bactericlogical examination in the village of Nanasiam

is shown 1n Table 18. Cholera positive rate was 21.4%, As a result of
this survey, it was confirmed that the epidemic in Nanasiam was caused
by cholera.

Cases' houses are painted out with red ink (cholera cases in
Méy 13 - 16) or blue ink (suspected cholera cases before May 13). The
cases’ houses exist along the Pagurawan River, and they especially
cennter around Lr. I (Hamlet I) and Lr. II (Hamlet II) along the mouth
of the river affected by sea water. _

According to the village headman of Nanaéiam, the river water used
for drinking water was not beiled enocugh in Lr. I and Lr. I1 when being
drunk because boiled water was salty and unsavory to drimk. The
villagers in Lr. V (Hamlet V) usually had their own shallow wells to
no wells in other hamlets villagers to be able to use.

The result of drug sensitivity test is shown in Table 16.

All strains from the cholera cases in Nanasiam (6 strains) were
sensitive to CP (Chilovamphenicol}, TC (Tetyacycline) and NA (Malidixic
acid) but resistant to KM (Kapawvcin) as those from river water are.

In the above mentioned facts, it seems to be certain that the
cholera epidemic in the village of Nanasiam was caused by the river

water of the Pagurawan River.

(3) Survey of the river water in the rivers flowing into the Malacca

Strait through/from Pematang Siantar (August 23 - 27, 1983)

Map 8 shows the rivers in Asahan and Simalungun. The villages on
the coast of the Malacca Strait in Medang Deras aad Air Putih are wmade
contact with Pematang Siantar in Simalungun by the rivers of the Bah
Hapal (Pagurawan River) and the Bah Bolon.

Figure 10 shows the change of diarrheal cases number in Pematang
Siantar and Medang Deras in January — July of 1983. The numbers in
Pematang Siantar and Medang Deras have the peak between March and May.

There was a cholera epidemic in Medang Deras in about Apr. - May as
étated before, but it is not so clear when the cholera epidemic in

Pematang Siantar began because bactericlogical examinations were not done



all months in Table 19. V. cholera (Type Ogawa) in Pematang Siantar was
confirmed for the first at the beginning of April in 1983,

This suxvey was carried out with such an intention to investigate
the influence to the riverside inhabitants of downstream area when the
riverside inhabitants of upstream area suffered from diarrhéa like
cholera.

The rivers which were investigated were the ones flowing into the
Malécca Strait through/from.Pematang Siantar. ‘

Two teams were organized for the survey of river water.

One team investigated the upstyeams of the Bah Hapal and the Bah
Bolon in Pematang Siantar (the second largest city in North Sumatra) and
the midstream of the Bah Bolon in Perdagangan. _

Another team investigated the midstream (In Nagabayu) and thé dowo—
stream (in Sungai Spka, Pangkalan Dodek, Nanasiam and so on) of the Bah
Hapal, the midstream of the Bah Pamujian (in Purbaganda) and the down-~
stream {Gambus, Daludalu, Tanjung and Parepare) of the Bah Bolon (in Air

Putih and Lima Puluh of Asahan).
(i) Survey of the river water in the Bah Hapal

The main stream of the Bah Hapal River has the source among the
mountains of Raya district in Simalungun and the some streams have the
source in Pematang Siantar in Map 8.

The Bah Hapal passes some districts in Simalungun and Asahaﬁ, and
it emptieg inte the Malacca Strait.

The name of the Bah Hapal replaces those of the Suka River and the
Pagurawan River in the downstream.

The survey of river water was carried cut in the upstream
{(Pematang S$iantar), the midstream (Nagabayu in Simalungun) and the
downstream (Sungai Suka, Sei Buah Keras, Pangkalan Dodek and Wanasiam)
of the Bah Hapal.

Map 9, 10 and 11 show the sampling spots of the river water {dots)
in Pamatang Siantar, Air Putih and Medang Detras.

Table 20 and Table 21 show the results of bacteriological exmina—
tion by Moore method and Direct method of the river water,

V. cholera was not detected, but NAG Vibrio was detected in this
survey. In the Pagurawan River, NAG Vibrio was detected only on

Nanasiam -side.



In the survey of thé Pagﬁrawan Rivér'in May as’ stated béfaré,

V. cholera density DfJPangkalan Dodek side seems to have been higher
than that of Nanasiam side. Thus, V., cholera or NAG Vibrio density
was different on each sidé of tﬁe river,

It gseems to. suggest. that the contamination of river water near
one riverside did not affect so much or rapldly the other viverside
in the wouth of the Pagurawan River which-is“about 150 meters across
width and whose stream is slow.

NAG Vibrio was also defected in Sunga: Suka of Alr Putih pointing
to the upstream of the,Pagurawn River, and in Purbaganda (the Bah
Pamujian) in Bandar of Simalungun pointing to the upstream of the Suka
River'(Pagurawan River). ' ' '

The positive rate of NAG Vibrio by Direct method (7/25) was
higher than that by Moore method (3/20) in thé survey in August 23 -
27 in Table 21. |

Positive by both Moore method and Direct method was only seen at

spot T.
(ii) Survey of the river water in the Bah Bolon

The Bah Bolon River has the source among the mountains of some
districts in Simalungun near the Lake Toba, and it passes Pemataﬁg
Siantar and branches off to two rivers (Bah Bolon and Bah Pamujian}
in Pematang Siantar. .The wain stream (Bah Bolon) absorbs some rivers
on this side of Perdagangan in Bandar of Simalungun, branches off to
four rivers (Parepére, Tanjung, Daludalu and Gambus) on this side of
indrapura in Air Putih of Asahan again, and empties into the Malacca
Strait. '

The branch stream (Bah Pamujian) of the Bah Bolon passes some
districts in Simalungun, and is absorbed in ‘the Bah Hapal on this gide
of Sungai Suka in Air Putih of Asahan

The survey of river water was carried out in the upstream
(Pematang Siantar), the midstream (Perdagangan), the downstream
(Indrap@ra, Tanjung Selamat, Lalang, Cinté Damai in Air Putih of
Asahan and Simpang Gambus in Lima Puluh of Asahan) of ‘the Bah Bolon.

Table 20 and Table 21 show the the results of bacteriological

examination of the river water.
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© V. cholera was not: detected, but NAG Vlbllo as detected in the’
mouth of tha 11r10at10n canal (Lhe Raja Rlver) from the PaIEpare River._ﬁ
.Thlnklng of ‘the results of the bacteriological examination of the
river water in.both the Bah Hapal and the Bah Bolon,'it seems that the
epldemlc of NAG Vlbrlo spread along the Pagurawan River irom Nanasiam
ito Purbaganda buL it is unknown Uhere the epldemlc began and how 1t

-sgread._



Table 1 Mortality of Cholera / Suspected: Cholera in North
Sumatra in April of 1970 - Aug, of 1981 (Fiscal Year)

Fiscal Year lo. of Diarrheal = No. of the  Mortality
| Cases ~ Dead (%)
1970 | | 419 142 33.9
1971 - 966 219 22.7
1972 2,772 434 15.7
_1975 o 3,149 140 4.4
1974 | 1,278 132 10.3
1975 2,102 313 14.9
1976 | 2,050 207 10.1
1977 - 2,115 14% 6.8
1978 14,031 674 4.8
1979 | 7,929 318 4,0
1980 4,240 145 3.4
1981 2,393 68 2.8

( Apr. - Aug. )



Table 2 Number of Diarrheal Cases, Bacteriological ETxaminations.
and V, cholera Positive in Worth Sumatra in 1978 - 1983

Year _ ;No.df.Patients No;Bxamiﬁed | No.of V.cholera_Positiﬁe.
| CoCEEMYy o (oe/EM)
1978 7,634 1,597 | 616
- o (20.9) - (38.6)
1979 | 14,285 1,852 1,000
. (13.0) . (54.0)
1980 - 4,243 1,534 - 300
| (36.2) | (19.6)
1981 3,086 804 219
(Jan.-Aug.) {26.1) (27.2)
1981 16,956 1,093 200
(sep.-Dec.) ' ( 6.4) {18.3)
1982 78,011 1,360 _ 320
(1.7) o (23.5)
1983 36,866 544 460
(Jan.-May) { 1.5) (29,4)
% | Rate of No. examined/ No. of patients

%2  Rate of V, cholera positive number/ No. examined

(Hote) Only_suspectéd cholera in diarihéal diseases was
reported in the period before September of 1981,
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el Aeganey or Municipalily of'North_ :

E01s Census )

NG, Regency or Municipality Male Female: - ?o0tal
1. Medan _' 694,536 679,211 1,373,747
2. 8injai , 38,567 _-37,57? C 76,444
3. Tebing Mingel 46,352 45,716 92,068
4, Tanjung Balal 20,680 21,096 41,776
5. Pematang Siantar | 74,159 76,157 150,296
6.35ivolsza 30,254 29,217 59,471
7. Deli Sevdang 625,771 615,286 1,241,057
B.TLangkat 557,393 345,987 701,380
9, Asahan 391,797 383,183 774,980
1G. Labuhan Zatu 271,759 269,412 547,171
1. Tanzh Karo 107,947 1&1;253._ 219,200
12.Dairi 120, 347 121,438 241,785 .
13. Simalungun_ 378,634 381,280 759,914
14, Tapanuli UTtara 331,648 350,764 682,412
15. Tapanuli Tengeh 8%,436 85,725 167,161
16, Tapanuli Yelatan 373,087 381,012 754,099
17. N ias 237,260 230,648 467,908
18, Special Distric¥® 7,959 1,311 9,270
Total 4,197,566 4,162,573 8,360,139
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Table 6 Morbiclty of Cholera/ Suspected Cholera { 1978 - 195C° ) and
Diarrheal Diseases (1982} in Each Regensy or Wurlolpa;lty
of Wor+ﬁ Sumatra ( Per 1,000 “0pu1atL0ﬂ }

Morbidity

'Regenﬁy.or Mﬁniéibaiify : e o o
ST R SA9T9 T 1980 T 1982
CMedan . a8 029 20
Binjai R 6.37 I A o {,36 
Tebing Tinggi § _ Co _ 5‘3?. ‘._ 0T s ?;54
. Tan jung Balal_.‘ : '21;33__ : . 4.69' . :-80.94
::?ematang Siantar .'  .84 L Du9t 7. 27.33
"5ibolga 3,02 0 0,72 14.55
Deli Serdang , : S 0.75 - 18.12
Lang Kat _ 7,0;33 _ 0415 ._ 3,13
As a h an S | '1,85 o 0,64 .-_' 7.67
Lavahen Batu . 2.31 0,52 6.00°
Tanah Kare S T B T R v
Dairi S T .00 1.8
Simelungun - 4.0 0 007 0,35
Tapénuli Uiara | o 4.7 _. : 0;59 e 1@.?7
Tapanuli-Tengah_ 1.63 0.34 2.?1
Tapenuli Selatan 2.48 1.20 . 15.19
Nias o 262 ©0.50 . 14.95

(Note). The population increase rate of Indonesia in 1979

was 1.9 %, o - R .
The populauion bf'each regency or municipaiity'of North
Sumatra used for the morbidity in 1979 was calculated
backward in a businesslike manmer on the basis of the
_populatlon of 1980.

© The populatwon increase ratle after 1980 is unknOWn, but
the population used for %he morbidity in 1982 was
'calculatcd ocn the assumptlon that the increase rate

~was 1,8 % per year, C
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. Table 107 ¢

Change of. V. chiolara Positive Number. in Chai_éj;g ,E;iid‘émié o

- by Type. Ogawa ( ;ruiy of 1182 - ) .

T

{ResENCT

!?82

%

D AR -

iR

| LANGKAT )

3.[.NJ,\,|I§ L

?HEDAN;

ThEL I

CSERDANGL

) LT

TEBING -
TFN&&I

---A S.AHAN-;

T

:"TAMIUN& [

BALAI ¥

LABUHAN §...
B AT

| PEMATANG |,
CSTANTAR®|

_.smALUNt‘rUN o

: TAPANULI

U TARAT

TAPANULI L
CSELATANTY

TAPANULI :

TEN&AH

s IBDL&AL

23 ) 8T,

iL.,"__._w_:“"H_"_

'Fgure in parentheses shows tha date

S Negatwe asmsuitufexa‘mmat.m - ft‘ﬂbté)

E Hummpallty S

on which Type Ogawa was detected first
m..Tuly of 1182 —Aug.of l?83 :

— 29—



Table 11 _Population of each village in-Air Joman of Asahan

village. SR Population

_Silo Bontd u | ._ “7 :7  466$
$110 Lama | :'_ | R _.:2529'
Kp. Bénjaf L o B B | o  '57?6-
'?sr. Lémbu _ ‘ 7 - 2817
Adr Joman. _ o 5187
Punggulan | ' . - 5000
Lubuk Palas D 5145
' Binjaiiserbangan | S o - TT37

Total : ' 38856




| IASITF pe3oalap sem

BMeIQ mahauﬁoﬂﬁg;mo.mpw@ ay3 smoys sTsayjusxed ug wHﬁMﬂ& - {®10n)

vmnﬁmem.ozxmbWPﬂmoa mnmﬁosu_.b JO'OoN (A2

pesp oyy Jo-opy ‘sjuarjed yo ‘opN %

mm\_ww

) H.M

6/8 S/o o s/oL TYvIol
6L eet .
o NMCHNA
¥y (uszi) v/ - |
o 1 : NGHET *asd
e mrnz/L -
L o8 | | | gvenve di
“gefoy - 9/6 " €/0 (UZL)9L/S -
L8 | : - . YWYT OTIS
Cvers | e 2/0 (Wat1)62/¢ R
R TR - | - | OINOE OTIS
o e E/I ¥¢ ¢ z¢ e ] o ez 8z Lz TOVITIA
fid - 4 :
fviou _asuday Agng _TON ATIH

( £Tuo emedp odAy ) 2g6i ‘ysniny - AInp UF uBWOp ITY

ut oTwaptdg BISTOYD UT uoTleuUlweXxy [eoTdoToTIetoeg JO FTusay

¢t 8Tq%;]

—31-



*1SITF po30930p sem emed( edil UYOTUM uo .83Bp mgv;mzogm;mﬂmmspsmkma UT 2andTg (@30N)
. pautwexa “*op/safiTsod vxaTOUD *p I0°ON
Peap ayy Jo*oN ‘siuerred Jotoy 123

L | | A3TTRdTOTUR g
Sooz/t o (ussg)og/y Si/0 L/L /0 61/0 -
0 60¢ 0 082 0 tee AT AN e NV TN
S (43+2)80L/28 o 3 cz/0Y .
0 9lgl | 9 Y06 0 08 0 29Y 0 9L O  L66|  NVIVIES ITONVAYE
o S o(ualL)e/y - /L | |
0 62 | 0 L L Gl 0 € 0 & 0 Lb | HIIOd HIV
_ 1/0 _ _ (NYHVSY NVYDVE)
0 28 o 0 80L L 26 0 S0+ 0 0§ G 16 | IVIVE ‘9%
. NVHVSY
o 8 z ¥ TVINE
ONVANIS
- (U3zgt)s9/sl
Gl €8l vg 0O 9 2 9t 2 Li | HyWOr ¥IV
cg/a0 o g/a - @/d0 S Fg/d0 0 E/ED q/d0 -
Pa o« « 4 @ 4 @ d 0 d.a 4 AONZOAY
& . g L 9 G - # HINOK

“2861 ‘aequeidss - TTady UT uepsy pue
.nmpmﬂmm ﬂﬁﬁnmama_.nmgmmm JO 830TalSIq mecm UL 898B) TesudXeT(q JO i%8dsy ¢i 21d®]



{ E-J.Jo» .....? y jo E.Sp?n m:n _...n..u:..»..u Aq paqra+q syxared oo )

_unun .._.._.« .? qz. \ 555..,. 3TN

HYISVRYN

g v «T.a

i z.q.m m.wh

SRAEE EETTE I I g B ,.z<_.¢m=.a_
- [IVN X3¥
Nl hily
RALEL
HVng:
JREETSL A R A EE Y s
AR A A ) ; HEIYHONYS
Td) [ (2 [ CHT [y [CH) [ CHTjCur[Car Y
g/ | drd [ asd | a2y 1 darsd | asd ] asd Vazd
O 2 T YO 0 I O
T D! FEAELELY

et .hgh-.ﬁb::n q.m___..l.i :us

I T Ligury ﬂ_-u ?a_th_n t .u...&n

~i4




(e v1)

Am.mqy.
L/s

(001)

(@1eY 3ATLESOL)

CuBL-C-7L
| E86L-5-FL
¢86L-6-F1
§86L-C-¥1
___mmmw¢m»¢ﬁ‘

o gsbien

LB

IATEHRN

aaTIRSf

aATyEHay
_mbﬁpmmmz
(¢ dnoap)
eTTeucuTES

saTIEdRY

aATyedan

Amammc.mghyv

BITOUR *p

S aATgREaN
9aT3RISY

.

astgeday

. sarjedey

,Amzmmc adAL)

_BISTOUD ‘A
(emed adss)
BISTOUD *4

/v

| paufuexg 3o

pauUTWeX: $0H

pauwexy 30K

(emedo adAj)

BISTOUD *A

(enedp adAyn)
“BIBTOUD A
(emed( adiy)
‘BIBTOYD ‘4
(emedo addy)
__mwmﬁoﬂu A

I®3104(

Xepog ‘LI 9D

wetseuey g
weTseuey &
weiseuey ([
weTseUEl o)

Aepod "TAI 21

L gebL-G-L

hﬁponm.vpﬁﬂmamwv Ammoagwg,mcﬂﬁ@xﬁéu.Amzowmmm SUTTENTLV)

wpoq M ¥

mmwﬁgamw_uo a1 pouqey 2I00y POyl el 3081 pougey SI00y u0T38I07 atdueg
( ¢861 ‘gl-¢| Ley )
Gl sIqeq

I8ATy uemeinded UT JO3BM IOATH JO UOTHBUTWEXH [eotdoroTasioeg Jo 31nsay



P

(o0t ) (00L) (00L) N
oL/ol v/Y 9/9 i
A{ooL). {ool) (00L)
0L/04 v/ 9/9 0%
(o) (o) (0)
at/a ¥/0 9/0 Wi
(0oL} (001) (00L)
ci/ot 174 9/9 0
 ;{ ( mwmm mbﬂvﬁmwwm g ) ( mwmm PATLTSUBG wﬁnn )
ﬁunﬁemxu_.ozxmbﬂnﬁQOm oy pPOUTUEXS .ozwaﬂuﬂmsmm *ON E
_ : - _ Fnag
T w.w.o aw . ‘ | Jagepm JI2ATY uosIad 30B3U0) puUB BB

“ L o ( ¢a6L *91-¢i Key ) E,mﬁm.m.ﬂ.mz.
uy AsaIng BIa[oyp UT BIITOYS *A JO 153 L1TATaTsusg Fnxg Jo yTnsay

Si Siged



(1°9) (5°¥b) (£*9t) (0% ¥1) (L°61)
o zzey gl Zogy LG9 €504 (%)
Leyge  6eigl  06eLl - IT® 4304
| | 1 oLl zss 0285 ££65 Syiz LSLZ  §iBlL 2881 12b2 2692
ov6 - - 99% VLY 92 6l e 62+ 9VL LB 4 LS €S 96 96 Juodts ‘3
ozl 658 1889 LS ¥S . S9E ¥BE 4 6EL LSH (18 6 €61 261 yediey ToS
- okbe gLt zvzr | 16 19 109, 065 . 291 88 : B89 £0Z 98l 002 Burxensusy *ud
srge ,_wwm t9gt | 9¢- - zb <62 305 « 6L 9LZ 4 €52 PE2 80z LOE duete]
LS1E 4 2LSL $8SL | SOL 60L . €49 M9 . SS¢ 656 . 262 862 1 LLL 8Ll wesyed
Ls6Z 6451 _wN¢v ¥6L 061 089" ¥19 .+ 20T 86F . 09 65 ¢gz L8z mgm@uz
olsl . ¥l6 zo6 | 25 <9 GLy evh . 2hL S2L . 6€L OEL . 99  2bL wetang
<601 1S5 958 ¢z of G0z ¥0Z . 68 26 ;i 6L L2 1oL €0l TIneN oy
0LZ . LLOL V20V | 6% L zab L9¥ . 951 Ll . Lzb bl 692 $S2 seasy yeng 19
£591 6L 858 9 29 9Lf 09€ + OfL Gbb 4 €OL 60OL 4 OSh 212 0TTAROPTS
© o06Y give zevz |} biL 2€L pyLL 912« €8¢ LIE ¢ 2lZ €62 <05 P2s 1BPOT * THI
S9zL . 228 €¥9 | €€ ¢v . €28 00§ 4 - 6L 96 . 99 89 2L 9gt wsysTUey
‘Te30r 4 W i H & W s & W . & W O
2308 - 96 85 - L 9L - |} oL - L 3 -0 397
( 086L ) nmsmm¢. Jo geaxsq Suepsy ut sFeTTTa yoey Jo uoTjerndog Li °eT1aey



.mzhmo ugha Sesm BISTOUD " 33U} JO TIV { @308 )
vz 9 | . 8e T®304
22z | . _ gL uosIsg 40B3U0D
.o.om _ _ < Ot ase)
(%) 2AT1TS0g
218y 9ATLISO4 BASTOUD *p JO*ON DOUTWEXHT °*ON

) o . - *{g86L *gl-gi Ley)
 WEeTSeUBRN UT A9AIng BISTOY) UT UOTABUTWEXT [eoidoToTsesoeg Jo

1 Tasay g1 8T1ae]



| *194 qusuadueaae
BlEP SYF JO JUSWOW 23U} 3B BILBUNG ULIOH JO 90TAIIS YFTRIH TBTOUTAQLJ
2y} 0% 3U8s Usseq 30U pey 3sudny ~ Arnp ur Jejuers Jueieued Jo qaxodex ATseep

ov/LL | | 2/0che Te104
. 6/2 8
3/0 L
8/Y - 0/0LS 9
DIUTWEXY 10N | 2/259 S
; om\__i | 0/608 . y
pauUTWexT 104 0/298 &
¢/0 0/e8t ¢
mmnﬁemxm_poz _ | . o/gse A
poUTHEXT O} SATITSO0J BIATOUD"A TO*ON pesq 82Uy JO*O)/S3U8TRE JO'ON Y4 uoy

( ¢861 ¢ *Fuy ~ cuep ) Jejuels Juejewsg ul s3sB) TBOUIIABIU JO 100dsy 6L 21q®Y |



Amvmm 9ATLTSO4)

Io 83eq

pOYgap 199ITq © poyze| 200y UoT3e007T IIATY JO Suep

ze/a 2e/0 _ oge/o _ 1Te3 043
i i n u - i t AT
B TR - u W : . u . i a1
£8H6L-g-62 i 0 5 ueBuedeprag - - uoiog-yed L I
" i 1 u - Poﬁ.Hu.m.ﬂQ LBRUBTS nIvquleqts ysg s I
o o . BueTndFuetnidrg
3 " o T mﬂ.m_m . Lueg 1
ke i " uo “ . é O I
£861-3-92 " u u w ._cmﬂﬁzemg weg 4 I
g S S ueduoquog :
4 i " n u ueg 01
¥ 4 it 1 - "o njeqnieqts yeg NI
u 1 " " . e é W I
I it ik I . S N . n T1I
u H e cat IITILBTI ZBLUBEG ﬁdﬂﬁﬁﬁm@_ﬁmm A I
f W u u N _ o UBIloy, ceelog yeg  [I
% i " N . ‘euepeing & I 1
1 " aw TR EERNTS . T I
_ : JuetndFuendig
i u " i . BqOYT IRy -oueg oI
u " T T " : RO d I
o u u i : . m Juepey yedq a I
n u t u uepelsy . . 1 (Y
] 1 i 1t T ) : I} U Lo uey J L
: u . ST n . o Tu - BUICS Ueq g I
€361-8-¥¢ - aaYgeday satgeday : aATgREAYN UBnUof - oueted . yeg V. I
_w:wwnemmﬁmn#ORQ_wvﬁpmﬁwmv (duojdag autTenTy) {suogday QUTTeNTY)
DOYJBH SJI00) atdineg

} (L wesg kg “Co6l
Emmnpmvﬁz pue E@mnwwms UT J838p JI9ATY JO UOTRRUTWEX: TBOTSOTOTIf308y JO 4Tnsay 0z eTa®L

tie—¢z pms ity v :mchEmm yeqg:  pue uoclog yeyg Jo

— 39—



{ 0'8e ) ( orgL ) ( OFxqin DVH JO @38y 9AT}[S04 )
02/0 G2/L 0g/¢ Te3 0y

" i OTIqTA DVN "o welseUEH n X Iz

i PeutweXy 304 aatjeday pautuexy 30ON Hapo( *TAHd ueseInded ¥ IX

it " I 4 " it mIT

o u OTIQTA DVN o 1 i ATl

1 u anTlreFaf sAT3RIDY eyng fedung BN 0 Iz

u 1 i 0TIATA DVN i 0 oI

u i OTIUTA DVH aatyeden i n S II

i " u OTIQTA OVHM werseue i 4 II

1 i 1 4 BBI9) Yyely 'S u b II

n i n " N uemeIngeg d IL

i r : n Ajapod *T4d Nepaduad 0 II

W aaT3edap " aafgedsy " M N OIT

n W aaTyRdDY " nAeqedey Tede}) yeq W Ir

m PaUTWEXH 30H n pauiwexy 310H u m T IT
Cubl-g-L2 " OTIGTA DVN " epuedeqand  ueylowed yeg £ I
" aaTieday . on aafaedap - Hueten sxedage f II

n pouTweXy 30N o pautwieXy 20 | jeweies *dg efey I 11

u _ u M CES AT " axedsled HII

" aatjeday aaTleday OTIqTA DVH Z jeweTag *dj efey oIt

i i n " n @ d II

i m N " 5" u Jd II

i u u u W 1 aIlr

u u n u randexpuy dunfuey O Il

n u " " Teuwed °D aesy niepuie( 8§ LI
CoRL-a-e aaTgeday satyedayN satqeiay gsnquesn g Jesi snquesH v II

duyidweg (yjyoag 33TuUSTRg) Awqopnmm PUTITEALY) . (Bucydag surre1V)

poUl O 9ICO0Y poulay 3991 pous.&j 8I00|] UoTLROOT JaATY Jo swey spdweg

16 ate(Q

WesllspTy

( 2z wea] Ag ‘¢ubl ‘Le-¢g 3sndny ) uogog ueg pue tedel yeg JO
puz weaIjsumod UT JI84BM J9ATY JO UOTLBUTEEXY TedTd0oTOoTas10Bg JO JInssy

ke 9Tqel



B “’_‘-Chan;‘ee of DlarrheaLCase.s Nuﬁbcrm.Nor’c

3

umatraiin 1990=1382 o{ Fiscal Year

0nly sus'pected choiera e d:arrheal disedses wis: Teported

the periad. before Scptember ofH981:

it

iRHS R 5P

. 30,000

T,

ok

10, 000> T TS EerErrreeai) o I:
T . ——_
. . SRS
= <l et
. —= e e e e e e Py e
: i ==
() = - by sl
—— : o

10, ¢0g

No.of Fatients

1970 397t

. H'fl 1973 19 975 pTE T 1T 19TR 187t 19%0 iy o198
Fisea] Year(April»-March.) niizz - ; -~z



itive Number by .
ical Examinations in 1978~1982

.choleya Pos

Change of V.ch

Figure 2 .

Bacterjolog

(Novth Sumatra) -

3

mm.
|
|

L D

\
L0

St
dE

Fr

L] _
(bl

H__

i

4 ‘..-.Z_

SRR
S Eet o

4

2

i
Tl

Ve BIL

198]

i
oy,
'

BIILET
i

i

Py

T
oy

mWw,_

et e

i PR SR MR TON )
d a2 S it

i
¥
H
i
'

i}
bt

PRI e
np.

1978

NeT ERERT Y

S

BT
RIS :;J.”Wm”x u.f; Sl
R FESE R
R ...mﬁﬁm%n :
,..v.._ ._ _ _m._” S
e
m L
SR
i IR

1982

19%e

1979

jooo

&0

5oo

250

BI9OY? A O ON

o

Year



AP LIAYTA joeN
N DA
Oy .

Vedip e O

- —
e 2
EoT Ry

ve September of 19817

L

choleraiin

d befa

suspected

t

y
‘the perig

N N

e

B T

Trenieg goon |




’hgam 1 Change ‘o__ Posrtive Numberaf V choiera m,
L Each Regency and Mumcupahty in Past

2004

1504

loe+—

to
S
2
&
e §
3
a3y
-
s .
5 Coan T T
= """z’_’iTAP.'TENB'}\’l\H/'}
: R
‘ e B
oL - _ =t
1918 1179 980 1981, Coo1982 1983
. Year. , - -~ ¢ (Tan.-Aug.)



F'S“m 4 2 Change & POSttwe Number of V choiera

- in Each Regency and Numcnpaiaty m _
SRR Past 5 Years Cl918=1983)

200+

150+

BTG oo T
log o -_ - . -

o7

0

Positive number

- 1981 !?82 To1943
Year L : - {Jan.~ Aug.)



) F‘gure 4 3 Change of Pamtwe Number of V. c}wlera n— .
di 'iiEa,ch Regency and Muntcsthy in Past
GYears(H'Is H83')_ &

RPN it

1504+

ino

- T i S T SO S P  SUR
1 3 :

t
=]

Prsitive number

1978 1977 1980 ' T 1982 1183
. Year o+ (Jan-Aug.)

— 46—



_ thumir 4 Change of Positive Number of V.cholera in
O - S EmRegency and Mumcnpahty in Past .

Ll - GYears(!‘?’TE 19837
e R -‘"__;_;' - ,;. - e meen - -
— E\ i — — [P P g G G O
\ . : o 3
\ )
_ i : e e e e e
) B -.‘. ] . . \ . . . - '.
A NDSERDANG ) L
B : WA TR Y 2
150

joo

L1
.. -
ab oo
- ] R . S — _
E
=x
=
(3]
2
el - R
g
al

TEB.TING&L . T

e T i ._d'_—-"’---’-‘ ‘-.M""*-..,_LJ/
1373 197¢ 1980 - 138) 1982 1983

{ Jan -Aug.)

o




200 1-

o

Each: Regency and Mumcupai'lty m Past

_Figum 45 Changk “of _Positive N NUmBeT of V.choeva i i

6 Years (1978 - I

{50

100

fositive number

o

180 _ 138 1982

1183

(JansAug.)



£5 ¥abi ;_z
wh;ﬁhvn«_.ﬂ_.a.smumu :

FUOIEiENy ;eggsopgmoéu Joreid

et

Sty

J _ TR jo daqueydsg arejeq paisad vy
.5:%._ SEN ISP TERLLELP UL taTpopD _uuﬁiw.n %0

h‘u+n«=.m...__,b

(¥1eN)

oahf

w+n«,n.

R hS‘rq

23:.& :u__:_u :a.nz |

2

1.5 2undiy

SIS jotey

8




e

suorpeupen3 peoiboiolrapeg josoy

4
N

Ly

S0t -

ybt

18bi

IRESE RBEREERENERSEEEREINEEFENENE N

pajrodas sem sasen

LF

SpuapLg Josey.

L=

“12b) 30 42qwr3dag Jaesaq pordad gy wt
Stp TRl As2p W) B2aTey pridadsns Anug

(2300}

AT

A ——

{¥YDI081$) ERET - 25 4) uy sriopiEUIWExT ﬁau._mzo.:nuumm PUE A3quInp SITE) JEILLEIY jo TRy

{

4

04 RAD[OY2 4 450N ﬁzo;?_:ﬁm dmn_wzo._.ﬁz.m ug._“uz

Fu

nf14

Ve

Spe1yeg JoroN

113

OS0! -

rose)




=z
2
B
-~
=
=
&
L
=it
=
% ord
2.
™
1
-
m
»
-~
z
2wt
-~
b
H
oy
-2 3
251
o
eapd
ST
ospl

+n~_.e:;=

r .
qh+n«::_.a

1ghi ) L okl ELbt

{ HYINAL FINRVEvL£Rs

w-b.:vaﬁ_s:awn._;.qfna_e..;..,*uvna
ey o N :

. oigyl jo aagmandas wdojaq poraad ay g -
!ﬁiﬁ. o Siztastp Jeaguiesp ul eie prisadens Ajug (o) )
: . , Iy LI A J0°oN Quﬁunm_x.uxm “nu._?.,?.“.._mﬁmm ,.t.u.z
. ' uw._.u.;am PN .
, i

184! Uy suspjeumexy Jexbofortagong pee a3qmnN sa5e) wz__:.._a 0 dfueyy

ey

&5 mnfty

£

..nhae.m-.,«hv_.u_

.3
sparieg josN

084

Tostl

751 e



Sorjeupmery jenbojoragoeg yo oy

£351 o8b! IO l
mw._\nw_ﬁ.sm.uh h.vm«hﬁae@mb_wor_.q_.nn.&._u_wase.n_.nw_uq_.a___-b:..r_hfnu...ﬁ_xsw.uwh.wm*.aa_

_?ﬂ \/\4\\< -
- ¥
. .8
sth tored
: z
g
LS rast
o . .
st ’ . testt
“1gt 30 xaquandag diojeq porad wui vy
. yopiodaL SR SITASIP T2INILIIP U] EAZ0yD pojaadsns Alug (3308 )
ond .. - [ ' s or e e - SR, o OF] -
. _ n
: ; u_._.:n.x B JosoN [Bimaljewywing (eoibaloriaqaeg Jo oN :
& . S L .. . . . : Tostr
’ SPUINE joroy m————— :
ot - - e o e - . . - e e e ._nOu.-
ot ,ﬁ.ma.
CHYBNIL MARYVAYLIET61 =556 Uf Suorjeviuexg jeabofoLiapoeg pue soquniy saiey raguing do S¥ueyy -5 aandly
5T~ o8y,



CRaigAN g [efeolapE fo'oN

o Sl

8.

2

e

bt reep Py

£ 5 C T iMoo A S e st T g # b 9Ly S CT LN e LB LY ¥ P % b T L 98 kg
q Ry -y =3 =3 & 43

L £ ¥
~ 5
y :
oz &
]
o
™
Jazd
L) - e oot
] ast
“1gbt 4o daquagdag 24039q poutsd oy W -
, - wn...._&ﬂ SBA FOTEISIP JRAYUELP Ml Z1ARY3 vﬁo‘.._.%am ™o (30N}
. P _ S e O U U Loet
. YISO wialrgay Jooy m.m Moy jRUMEXT Jenioiel § o :
; v. ,‘mm I : Lorit
YRR 350 :
{
e e+ et 4 e ¢ et et et ama wr camm e e e . mmeen s u:,l.mll.!..iﬁ..!l,x.!- bacok .
Joy
(NVLY13S 130Nyl ) £REI-ZLA] U} suelgeuimexy d«u._?_u_...ﬁus pur A3quAN S35E) TeayLielf S0 adueyy 45 Mndyy




" suoigeuiwaxy prarfofonizied fo'ey

)

&
2

&

[ -2
714
“{. 32 v 2oqwa1dos dcogaq poraad agyuj
_Eh&.t SEM SAERIP #uf:_m Y Ry vsu&»a Avg e300ty
emr_‘ . - I .- n SR, - el
ALTISEY TUITONI A 30
St . : ,. | T
syeanTg pooN
[ 32 - cml - [ —_— . PP “ TR - e e PRI
‘s

LYIYLA NnNwdYL}

muz-:.: i suolzeuiwery zu_mas..ﬂzm pue taquny 32123 Jesdaseig 40 Wuyy g5 undy

vnu_.s_:..r_.«

PRI m_hr

.H_._o_m.hq,ﬂ..na.

t._.t

.

F
=,
o
.
=
=4
door
i Lose
_m
|
i - - 6001
i
£ ‘
li !
o
.wi + 08
I .
L
e e e i e 38
54l
G P S Wor.oy
Loszr
Loy



2. 3

ﬁ_'l(.ﬂl_.’;!\l{l.ll'l'a teasfojoriajeeg joton
b

£sh (R -
na»hvnuh.u;:r.b«wzw..q«*.da.:..mwta‘,o«;.

aght
%3 h..v__“h

Ll IR

. Mgy §0 Joguging aiojaq porual w vy :
- Eu&o.h FOR SHTEISIR TRIyLElp W] uIo 33#,_._“” Aug (viol}

BFIG . w0 e et e e e mr—— e b e
sl - ) H H
FINNRY JOUUN e
mi - - - - U s .
s}

WA BRI 50- o i T

. Yoy
vq«nc__ep-%w’_uv 3Lb1

,EE,

=&l

CHVANYIS SNYLVHIS) CE81 ~ELb Ut suoxeupurexy TeiFofoisapang pue Saqumy sa6e) pragastiq gosfuexy 9.5 0By

TiuMha by LYE & §op ot
T

E
Thrainey foey

g

Jost ¢




13t - . N ey

Ly s b e U v . IS U LN N SR,

ISR NN

.o f .

]

'“N:

3
G spuaileg g0

2
Br.]

suoyjaurwxgy jenfoleriagieg jo N

=
Boforiagaey 400N -
L onnshvweg aei ?5_,_”_"__&__,mwmjﬁw__,nuu»m e do4idh $35) fealaend go oBuen " f.g sundly )




r 2

i 1
«urhtnnqﬁ-am-awﬁh

053

yeupen eatbogoragpeg jea
8 4 :

Ut

b

vnuhn;gmuh

D(.L

ogbf (214 Yoy

“HBE 4o 29quagdag 240409 vo_:m 3
* pagsodas cem saseusip [e3yase(p W Eialoys gagaadsne

355& Joroy

" CALYE NYHREYT) €8b1- 154 W1 S0l

gLt

vnﬁau_..!mnh‘...taw.-da!..p-h-h.vn.d.uxSr-wwhvwa

Mp 0
JHD “uwoxu

Jrimeng . penoopsagoeg pue sequal sasey feovsterg do sfuryy | geg -.:.«E :

]
shaney oy

? g

foss

.:.i_.ﬁu.* .

Lobl

_5‘? —_—



_ suoryeusseny orfojoriameg Jo'on

a I8l

n+n~_sasrmhw.ﬂ¢na.u.afp n.r.aq_a__er-h

»hgm.wc*.m«_ﬂ.&._..h

s .vs..&u ToR Saﬂ_.v “S._t.; ) f&ju auq»_q__u ».?a 3.:.3

kb e doviRdis 2ibjEg phided B W

b S0 RATOO R o . nzo.._as.saxm ﬁu_uzu:#,uam. wou

h.uuomm _Ea 134 _




suarjeiwexy jexfajansyreq Jooon

‘uw_._u .

- - 2N .

T

-1
: ¥

ot ] : . LI b

&

&
[

ot

pagiodut sem arvasp TR Ul Bt pegsadens AQuQ  (R30N)

s 3 1% ot vgwm g

LF

LN A .

IR

“10b) g0 Jaquagdag au0s9q pollad T3 up

{ NV

HYEY}

£dit

CF /58] E..ﬁx.ozmsmﬁmxw ?u_mo“nruﬂomn puz jaqualy sasey jesysseg o c_we.}u_

.o

5w

S3uT(ing 300

._..q_u

A-vont

Fosht




2 . . 28] 1§61 oght bl ViR all!

suoryeviweey reaboforsanaty jomoN

IR NN RN NI N R R RN RN VN AR A R R R N NN

TGRS Jo IO

524 . ot
a4 - - - E pooi
.\..W.T ..Ln.n
Rl . vo= o).
: ..o&._
e o . CIg g0 vrandas wsageq poydd g W
_ 13“..&».._ SEX-Fastagip JRRNHIRIp U) WITeY3 papadens Ajup (936N}

5 - .._.: T+ e it e et it atn e ey ey . a.lml. PP .m.# - s e eche e b . PR [P TP SRR < -1 B
. oo : b _
) : ] . WM 50 BATOYIR JoroN Ll suoigrupuRagy ﬁnu_ma_o_.h.uuunm Jor o
‘ ) AR oo . ) ;
. o + L ] B . o i
128 tosil

CIS5NIL DNIG2L) £8E1- bkt U swogeniwexy feafojorsapaty pur Jaquny sore) Jeayaselg Jo apuryy  j1-5 ndyg




Csueneupaeyy Tenbooraayeg gasan -

34

LTSS

] rh..« L

ﬂ

& .

“ L1 h;th b or
...

U

[{1210]

Ju 1
HiuoW ' %pr

r rryaes L

T

. “[eit 40 Jaquaydag ungaq potaad gy w)
paglodad com SaSEASIp 1Ay LLEIp W Ead0YD pugdsding Aju0 (230N)

Rt
mYof Jo e | rumgeuiseny 1eriforonizyong go o)
oL : ! ,

UG OO e -

L (Buepaas nPa) 041 26LY e tuolyretns jenBojoliaazg Puz JaquAy Sase) eRRLIRG Jo Bury) b 2iefyg

g
s ool

voedi

Fooop

F.a.m



SudIEUINAY] |"ei1.$o'l.og1ﬁ-,!§ o

S8R

v i

Fg b erlundy .u..u.,.“

Em 154

.o.%uhwwu,_«;ahahuswn..«._s.s,p

Sk SLbt Yy .E.w-

%buh.r.ﬂw...

g
sprEy ooy

+-13

- Tt R e 1
TaT!
Rl .-o*lw.«mum = ] va:om o . i
prydodas sem KLREITIp [RaLePlp Ul LA papodsns o (ReN) N
o : . _ N )

_.A,. suopyesmexg jeaifojoreey Jotoy

- r——

- CNYdax) ﬁ.f.-».@.m_ uj Fuolyes|WEEg @ﬁ:zhgua put ..3!.& rare) Jesquieg jo sBurey ..

£18 24y




LR

Suoigruruney Tenberaprped jo oy

_

. zebs

18bf

hfnu,unnrn.«.q

gk

¢ L ar t-.x_s__sw»«‘urna_!aaawh

FE»:mm::E

*t4s! ¢ Jaqueydag aumgag poussd .M::
mﬂbm&. e naoua TR ) 233 1_.3._3,. g {2104
spany fo-oy
e len lm [
§

ARy

o : . 2_»_5_ zzﬁu.m o

IR RN RN NS +:

iU eASeyoieg joop

CLIVENTE ) ERUSALU .__.”ﬁe_ﬂx?:.m Teooroiaapoty pue Jaguny suse) 1eojaang o 3Buryy 4.3 08y

Yo
a_zﬁrum

&E

svngy o

I L

hoaaf

doorp



amz

£ o+ ET

3o

$LH

yErtuead bl

. |
_:az..r~.m?«+nn.sgemu«n.ﬂ¢qd_

oy |

e

)0 '|1a'u'g.!=|‘!_r_3l [eanSejarapaty ”‘l.g:ﬁ :

L :

: 1
[ DTN A
AT

SRl el § h.-r._.mm hu‘mumm.uw aefad pojadd uyw
A S2Ra9mp TEIGAIRIP W] Ba3joud patsading Ayug

paysedi 72

. ..u,_“u.x"icm ._nu_mﬂ.o_.._ .

amgle

T CLYXENYT) 34 -gii joeg put Joquinly sasey edyiiejq 0.0%uew)y Cgl-Saunfyy

1
H
i

. s 2 e L eiiei et e emmmmes e e et e mereaa b ——




r . 1 31)

. »mahvn«_ﬁ:&h»@ :.+m«::smu___

}
mw-u.vn«_ﬁ__aru

...nwz.n _wn.,..u;ah-b?w__

ooy :
w_ﬂ._n:_r-ahww_nr.e«.

" suergpumag poifoponayitg oo

W
Ay}

5

A '_n: 0. 20qnydag a10p4 ?..._..u._ -H- :
) wqﬁ&n» A nssua ﬁ..f.:_w | piajeyd 132%3. TRG (210)

o;.:_n-m Exovay oron

[T S wpeayeg ey e
. ; \

oY HVAYL) ESL1SRLLE Up suovjewrwexs jea Botoraapeg pue Jagwnl sase Teayadelg Jo 9Pury)

rerijeuency qeafereiinng ooy

g

ot- ¢ wanfiy

RN

FL-141

g
wpaingy Jeroy

Loy



\. yrld
mmwfmu..ﬁa:w-pawr £ LY L x4 b pm.w_tnL.q«_u_asr.pmmtu

&
St

L/} I

Ly

=.liPJ )

e

suaryerupuexy peaforatiagong joton
it ‘
bl r\

HiEb g saqwandas afojiy pojiad di i)
sEaslp JeRyLIetp up Bizjeys pagoedens Ao (240N}

.u.,._u__:“_ £33, §0 0N R Suaijrarwexy #u_..no_n_._ﬂuaa,

— 66—



Estlmataon. of Tran.smusswn Route by Chan e Pattem of Suspected Chalera
Cases Number in Each Regency and Mumcapality of- North Sumatra in 1978
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7 Figire 8 Numbet of Diarrheal Cases aitd the Dead in Aif Toman ( 1982)
200 ' . — - 5 : — ' L
50 - o R =
"  Noof patients|
o @s’f No,of the dead
o+ - - - - - Y el . —
50+ — = e
i
-
3
=
Lt

EANY L 2N | B




Jafury 4q pateasy suIREY Jo oN

of

Arentqag
L o

S

Adenue
E

.

1Ny

a3 400

.......... o ——
CERVT AT ver) seaaq Guepen ul soury Aq peneaiy 1aquny saeg Jeaysieg 4o adueyy  § aun$ig

2 spiny ooy

ool



00

150 1 .

PR N

" Figure 10 Change of D:arrheai Cases Number in Perm., Stantar
| __ and Medang Deras { Jan. "J"uiy, !183) R

R B e
IR S S B e

oD ¢+ - | R .____ . . PR ...._..-_...._.._;._. — \ -

50 1

No,of Pati&nts

. . ?ematang Slantar ~—*\. .-

Medang Deras

\/

e

Week M

345 67 3 7 m n 12i3 !4!5 Js R 10:.522131415151733:$30
January February  March  April o May - June July

~73—



- Equator

 Mapl  Location of Novth Sumatra

Marks
- ~memmm-— Frontier
..... — Border of Province

e  capital of Indonesia o
J Seat of Provincial Government = .
_ ' _ G Jakarta

- Java .

Kiiom'etef‘s

b jao . 200 360 4,60 569




Map 2 Regencies and Municipalities i North Sumatra
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Map 3-1 Est:ma‘ted Transmrsszan Route in Chniera E zdemw,-
by Type: Ogawa in North Sumatra i 1??3
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Map 32 Estimated Transmission Route in Cholera Epidemic
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Map? 4 Estzmated Transmzsswn Route in Cholera E ademm_ |
| by Type Dgawa in Nor‘th, Sumatra in 1980 .
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