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1. BACKGROUND INFORMATION

Nepal is a land-locked kingdom situated between India and the Tibetan region of China.
It has a population of about 12.5 million who live in an area of 54 136 square miles, formed
in a rough rectangle 100 miles by 500 miles, which extends in a north-west to south-east
direction along the Himalayas. Fig. 1 shows population projections for Nepal.

For administrative purposes the country is divided into four development regions together
comprising l4 zones. The zones are subdivided into a total of 75 districts whose population
ranges from 7000 to 350 000. As such, the district in Nepal is a much smaller unit than its
namesake in India or Bangladesh, where a district may contain several million people. The 75
districts are further divided into about 4000 panchayats, the range of panchayats per district
being 5 to 108. Each panchayat is made up of nine wards, each containing one or more villages.

There is virtually no restriction on movement across the Nepal-India border but very
little interchange takes place across the border with Tibet.

Geography (see Fig. 2)

Nepal can be roughly divided geographically into three horizontal belts.

The flat "Terai" area, which is an extension of the Gangetic plain of north India 10-35
miles deep, contains 17% of the total area of Nepal and 36.5% of its population. Two-thirds
of the population of the Terai is concentrated in its eastern half which adjoins the Indian
State of Bihar. The population density of this area varies from 350 to 750 persons per
square mile. The western part of the Terai, which adjoins the Indian State of Uttar Pradesh,
has a population density of less than 200 per square mile (see Fig, 3).

At several points along the east-west axis of the country there are flat valleys behind
the first range of hills above the Terai. These form an intermediate region collectively
known as the "Inner Terai. At two points, in the Chitwan valley and the Dang Deokhuri
valley, the southern rim of the Inner Terai valleys extend to the Indian border. This
effectively divides the Teral into three parts.

FIG. 1. POPULATION PROJECTIONS (ASSUMING NO CHANGE IN FERTILITY)
1975-2000

1975 1980 1985 1990 1995 2000

Total population

A 12 574 14 230 16 267 18 747 21 746 25 408
(in thousands)

Males 6 264 7 098 8 122 9 370 | 10 878 12 684
Females 6 310 7 132 8 144 9 377 10 868 12 684

Crude birth rate

(per thousand) 44,0 44,7 44.9 44,3 43.7 43,5
Crude death rate 20.4 | 18.9 17.3 | 15.3 | 13.4 11.5
(per thousand)
Growth rate 2,36 2.58 2.76 2,90 3.03 3.19
(% per annum)
Life expectancy at birth
(years)
Males 42,1 44,1 46.3 48.8 51.5 54,5
Females 45,2 47.7 50.2 53.2 56.2 59.2

Based on estimates of the Mission to Nepal of the International Bank for
Reconstruction and Development, 1973.
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The "Mid-Hill" area contains 53.5% of the total area of Nepal and 57% of its population.
This belt is 20-30 miles deep and contains terrain rising to 10 000 feet. Within the Mid~Hill
area are a few large, approximately circular, flat valleys, such as at Kathmandu, Pokhara and
Surkhet. As in the Terai the population gradient is from east to west. The densest popu~
lations are to be found in the valleys. The inhabitants of the Kathmandu valley comprise 5%
of the country's population and live at a density of 2000 per square mile,

The mountainous "Himalayan" area contains 29.5% of the total land surface of Nepal and
6.5% of its population. Altitudes here range up to that of Mount Everest., The highest

peaks lie along the Chinese border, except at certain points where the Tibetan plateau extends
into Nepal, as it does north of the Annapurna range.

Climate

There are marked variations in climate among the three geographic regions.

The climate of the Terai can best be described as semi-tropical. There are three
seasons, The summer, from March to June, is hot and dry with temperatures ranging up to

47°C in the west. The monsoon follows from June to October, with an annual rainfall averaging
200 cm in the east falling to around 100 cm in the west. The winter season from November to
the end of February is cool with minimum temperatures as low as 5°C.

The climate and vegetation of the Mid-Hills is temperate, although the cycle of the
seasons and the amount of rainfall is similar to that in the Terai. At Kathmandu, for
example, which lies at an altitude of 4500 feet, the maximum temperature in the summer rarely
exceeds 30°C while in winter it may fall to freezing at night.

The climate of the Himalayan area is alpine. The seasonal pattern is similar to that in
other areas but with lower temperatures which lead to snow formation. There are certain

Himalayan areas which are relatively arid. They lie to the north of the main Himalayan range
and are thus effectively screened from the monsoons.

In general the climate becomes hotter and drier the further west ome travels. As a

result of this the agricultural yield, population density and standards of living are generally
lower in the west.

Communications

Fig. 4 shows the main communicating links inside Nepal. Metalled roads are largely
limited to the Terai. The major exception is the network of roads that joins Kathmandu to
Pokhara in the west, China in the north and the Terai in the south. Travel in the rest of
the country is on foot, although the east-west highway that spans the country at present is
still under construction, and will undoubtedly reduce the isolation of the western districts
very considerably when it is completed,

The country is well-endowed with airfields and there is an efficient internal airline
which runs regular or charter flights to all the airfields marked on Fig. 4.

Every district has a wireless telegraph office through which it can communicate with
Kathmandu.

Ethnic composition, economic activity and their effect on smallpox

Hinduism is the State religion of Nepal, the only country in the world where this is so.
According to the 1971 census the religious affiliations of the population are as follows:
Hindu - 89.4%; Buddhist - 7.5%; Muslim - 3%; other 0.1%.
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Broadly speaking each of the three geographic belts has its own ethnic and cultural
composition. The pattern of migration, which is essentially north-south in axis, varies
between the east and the west because of the differing levels of economic activity. These
demographic and socioeconomic differences contributed greatly to the pattern of importation

and transmission of smallpox in Nepal. A general eco1ogicay/epidemiologica1 review may
therefore prove useful.

The Terai

The Eastern Terai is a relatively rich agricultural and industrial area. In addition to
rice and other food crops important cash crops, such as jute and tobacco, are cultivated. The
town of Biratnagar, with an urban area population estimated at 50 000, is an important centre
for jute processing, fruit canning and the manufacture of "bidi" (local cigarettes) and
matches. A sizeable proportion of the labour force of this area, both agricultural and
industrial, is composed of seasonal migrants from India.

Many of the seasonal migrants from India into the extreme south-eastern districts of
Jhapa and Morang are Santhali (Satar in Nepali) "tribals'". These people, who are among
those who worship Shitala Mai, the Goddess of Smallpox, were responsible for a number of
importations from their home area in Dumka District, Bihar, which was highly endemic for
smallpox during 1973 and 1974.

Bengalis make up the majority of the bidi workers in the Biratnagar while other industrial
work is undertaken by Biharis, some of whom commute daily across the open border.

Agricultural workers come annually to the Eastern Terai during the post-monsoon harvest
season and some remain behind afterwards to construct and repair earthworks, such as canals
and roads. Industrial workers sometimes stay in Nepal for longer periods, up to a year.

The traffic between India and the Eastern Terai is therefore very considerable. As 'a result
the number of smallpox importations in this area from the highly endemic districts of
north-eastern Bihar was very high.

The Western Terai is generally poorer than the East. There are few industriai centres
and the level of agricultural activity is lower. Seasonal migration across the border is
less extensive, particularly by Indians, and migration among Nepalese is largely confined to
family visits over short distances. Therefore, when Uttar Pradesh was heavily infected during
the early part of 1973 the level of importations to the Western Terai never rose very far and
the sources of what importations there were usually lay within a few miles of the frontier.

The Nepalese of the Terai are, in the main, ethnically similar to the inhabitants of
neighbouring areas of India, and many have family connexions there. The cultural response to
smallpox found in the Terai is similar to that seen among Indians living in the border areas
and frequently includes religious objections to vaccination, The Terai, therefore, was not

only vulnerable to importations from across the border but was also the scene of many problems
of containment,

The Middle-Hill

The inhabitants of the Middle-Hills are primarily Hindus, although their religion contains
some elements of Buddhism. There are also many more orthodox Buddhists. Passing through
this area is the linguistic-ethnic frontier dividing the peoples of the Indian subcontinent
from those of North Asia. Although there are many dialects and linguistic subgroups the
basic language of this area is Nepali, the national language. Like Hindi, Nepali is a Sanskrit
based, Indo-European language.

With some exceptions, such as certain sections of the Newar ethnic group, who inhabit
the Kathmandu valley and other hill market towns, the people of this area do not have strong
religious beliefs concerning smallpox which might prohibit them from accepting vaccination.
Consequently the herd immunity to smallpox, in those areas of the Eastern Hills where the

smallpox eradication programme has been working for some years, is reasonably high. Despite
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regular migration between the Eastern Hills and Assam, where Nepalis work as tea estate and
forest labourers, no smallpox has been reported in these areas since 1967, although an Indian
pock mark survey in 1976 indicated that there may have been an outbreak in Bhojpur district

in 1968, one year before the smallpox eradication programme began operations in that district.
It should also be mentioned that another of the traditional occupations of the inhabitants of
the Eastern Hills is military service, for which vaccination is a prerequisite. In Kathmandu
where the religious attitude to smallpox is different, outbreaks occurred every year up to and
including 1967 and from 1972 to 1974, despite the continuous presence of the smallpox eradi-
cation programme from 1962.

The Western Hills

In the Western Hills the smallpox eradication programme began operation much later, the

last districts in this area being taken into the programme in 1972. Vaccination prior to
this was unknown and the herd immunity was therefore very low until well into 1973, These
hills are classified in Nepal as food deficient and there is a scarcity of salt. Consequently

there is considerable post-harvest movement by Nepalis to and from India where they work as
Chowkidars (watchmen) and trade Nepali products for salt, cloth and food. For example,
villagers from Jumla district, Nepal, traditionally travel to Mussoorie and Nainital, Uttar
Pradesh, while many of those from Doti, Dandeldhura and Accham districts in Nepal migrate to
Mombay, Ahmadabad and other cities of western India. The result of this is that the Western
Hills are vulnerable to importations from Uttar Pradesh and western India. Fifteen such
importations occurred between July 1972 and July 1974.

The mountainous area

The majority of the Nepalis of the mountainous Himalayan areas are Buddhists whose
language and culture are Tibeto-Burman. In general they have no particular cultural response
to smallpox and they readily accept vaccination.

The population density is low in most of the Himalayan areas, and not only is there little
movement to and from India but most of the mountainous districts are more than one incubation
period's trek away from any of the previously endemic areas of India.

There are anecdotal references to smallpox in the mountains, An outbreak of smallpox
among the Sherpas of Solukhumbu district was reported by an American mountaineering expedition
in 1963. There is some evidence for an outbreak in Dolpa district in 1964 amounting to four
cases, three of whom died. The one documented outbreak was in Mugu district in 1973. The
source of this outbreak was Nainital district in Uttar Pradesh, 13 days walk away. There
have been no other reported outbreaks anywhere in the Himalayan districts, but there is some
evidence from pock mark surveys that cases did occur in the 1950s and 1960s.

The role of these socioeconomic and demographic factors in the maintenance of endemic
smallpox in Nepal can only be surmised, as the surveillance of the disease was not sufficiently
developed until the early 1970s to provide the data necessary for such an analysis, and by
that time smallpox was no longer endemic, The fate of imported cases, however, was very
much determined by these factors. Experience since Nepal was declared a non-endemic area for
smallpox in 1973 has shown that under the conditions then prevailing in the country, and this
includes the presence of an effective surveillance-containment system, it was unusual for
imported cases to result in more than limited local spread. The only three areas where exten-
sive spread occurred were:

(1)  Around Kailali district in the Western Terai. Here the Tharu ethnic group, who
resisted vaccination for religious reasons, had a custom of granting any wish to a child
with smallpox on the grounds that the presence of the disease indicated that the child
was in some way possessed by the Goddess, and therefore could not be denied anything.
This wish was frequently to be taken to see relatives or friends in other villages, with
the result that short distance spread became common.
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(2) In the Kathmandu valley and surrounding areas, where there live certain subgroups
of the Newar ethnic group who strongly object to vaccination.

(3) In Morang district, where an unusually heavy influx of very poor beggars from India
created a large infector pool from which arose many outbreaks within a small area.

It is interesting that most of the anecdotal reports of major outbreaks of smallpox have
also been from these three areas.

Fig. 5 shows the broad geographical distribution of the smallpox importations to Nepal
from July 1972 to January 1975.

FIG. 5. SOURCE AND SITE OF IMPORTATIONS

TO Western Terai | Western Hills | Eastern Terai Others Total
FROM 72-73 74=75 72-~73 | 74=751 72-73 74-75 { 72=73 | 74-75 | 72=73 | 74=75
Bihar 1 2 0 1 12 85 0 2 24 90
Uttar Pradesh 13 13 7 6 2 0 2 1 13 20
Other 1 3 1 0 0 0 1 2 3 5
Total 15 18 8 7 14 85 3 5 40 115

2, ORGANIZATION OF THE HEALTH SERVICES AND THE SMALLPOX ERADICATION PROGRAMME
Fig. 6 shows the structure of the Ministry of Health and Department of Health Services.

The smallpox eradication programme (SEP) is a special development project within the

Department of Health Services. It is a "vertical" programme in two senses. First, all
funding and staffing arrangements within the programme are carried out independently of other
programmes under the Department of Health Services. Second, all smallpox work in Nepal is
carried out by SEP personnel, who do no other work. The exceptions to this are:

(1) In the six districts of the Integrated Health Service (IHS) all primary smallpox
surveillance is carried out by field workers of that programme.

(2) Since July 1975 primary surveillance for smallpox in areas of endemic malaria has
been carried out by field workers of the malaria eradication programme.

It is important to realize that the basic health services - district medical officers,

hospitals, etc. - have no responsibility to smallpox eradication beyond reporting any cases of
which they happen to be informed.

Although this arrangement may have had the effect of limiting resources of manpower, the
degree of independence it has bestowed has allowed the programme to be far more flexible than

it might otherwise have been. In an economically poor country of great geographical and
cultural extremes this has proved invaluable.

Headquarters

The programme is directed by the project chief, a medical officer, who is stationed at
SEP headquarters in Kathmandu. Headquarters staff also includes two medical officers (one post
is vacant) and four senior supervisors. Attached to headquarters are two national assessment
teams and two national surveillance teams. There is also a large administrative staff.
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The WHO staff at present consists of one technical/operations officer who is stationed in
Kathmandu. Until April 1976 there was also a WHO medical officer stationed in Kathmandu.
(For staffing since 1962 see page 88).

Zonal offices

From 1968 to 1976 there were seven zonal public health offices with zonal supervisors.
Three of the supervisors were SEP staff members and the other four posts were filled by three
"senior sanitarians' and one health educator, whose responsibilities were largely to smallpox
although they were employed directly by the Department of Health.

A major reorganization was made in 1976 to conform with the general government policy of
upgrading the development regionms. As a result of this the SEP now has four regional super-
visors with the zonal supervisors moving to headquarters or, in the case of the senior
sanitarians, being transferred elsewhere,

District offices

Each district has a SEP office. In 45 of these offices there is a district supervisor,
one or more assistant supervisors, 4-13 senior vaccinators and various administrative staff.
Seventeen offices have no district supervisor and are headed by an assistant supervisor.

Seven offices are under the control of senior vaccinators. Six districts are controlled by

integrated health services. Those 24 offices with no district supervisor are directed by the
district supervisors from neighbouring districts. All these "suboffices" are in Mid-Hill or

Himalayan districts where very little or no smallpox transmission has occurred (see Fig. 7)

The organogram (Fig. 8) shows the chain of command in the SEP but it does not indicate
the problems inherent in implementing this command. Communication in much of Nepal is slow
and difficult, but the nature of smallpox transmission is such that decisions need to be made
and acted upon quickly. The responsibility for the everyday running of the programme has
therefore always rested on the district supervisors. It has often proved impossible to move
more senior staff into a district for up to a week after their presence has been requested,

and the burden of all the decisions during this time has had to be taken by the district
supervisors.

The district supervisors have always been seen as the keystones of the surveillance-
containment programme and responsibility has been largely decentralized to them. Special
annual retraining was instituted in 1971 to keep them up to date with technical matters and
administration. The data on the quality of surveillance and containment described later are’
justification for this policy. Where the figures are poor so is the district supervision,
and the most efficiently run districts are those with the best district supervisors.

Temporary staff

Besides the permanent staff in the SEP there are seasonal workers, hired once a year,
known as '"temporary vaccinators'. The evolution of their role in the programme is described
in the section on "Evolution of strategy". These workers are recruited at panchayat level
for a period of three months on a monthly basis during the winter, in order to carry out
surveillance and administer primary vaccinations.

Staffing

The total number of permanent staff varies around 650.

Fig., 7 indicates the distribution
of field staff, ‘
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3. EVOLUTION OF STRATEGY

When the smallpox pilot control project commenced operation in 1962 it was with the object
of vaccinating 80-907% of the population of the Kathmandu valley. It was felt that a suffi-
ciently high herd immunity would thereby be created in the population of the densely popu-
lated valley, to reduce smallpox incidence to a level where it was no longer a public health
problem. Detailed records of those vaccinated were to be kept in "family registers'" filled

out by the vaccinators. The area of operation of the project was expected to include gradually
other areas of the country.

Freeze~-dried vaccine and a multiple-pressure technique were used from the beginning of
the programme.

Even if the reasoning was sound, achievement of the target immunity level was found to
be difficult because of administrative problems and the religious and mundane objections of
some sections of the population to vaccination. A sample survey carried out in late 1964 in
the district of Kathmandu and the neighbouring district of Bhaktapur showed that only 30.9%
of the sample examined were protected after two-and-a-half years of project operations. Even
where vaccinations had been carried out in large numbers the immunity level of the population
had remained low because a large percentage of the vaccinations were '"repeats" -~ no emphasis

having been placed on primary vaccination. Field operations were modified in the light of
these findings.

In 1965 a further agreement was signed between His Majesty's Government and WHO to
extend the project to the end of 1966. For the first time improvement of the system of
reporting cases and deaths was a stated objective of the programme. It was, however, stated
almost as an afterthought to the other project aims, which were:

(a) To successfully vaccinate/revaccinate over 90% of all segments of the population
of the Kathmandu valley.

(b) To maintain the communal immunity at a high level by subsequent successful vacci-
nation of newborn children and immigrants, revaccination of children at 3, 5, 8, 11, and
14 years of age, and of the whole population of an area where warranted by epidemiological

circumstances, as in an outbreak. The family registers were to provide the data necessary
for the identification of revaccinees and immigrants.

In 1966 discussions were held between His Majesty's Government and WHO on the possi-
bility of eradicating rather than controlling smallpox. This was in line with the decision
of the World Health Assembly of that year to prepare a global strategy for the eradication
of smallpox. The project that developed out of the talks was officially titled "A project

of eradication of smallpox and control of other communicable diseases" and it was to cover
"the total area of Nepal".

The methodology had now evolved to a point where three objectives were set out on equal
footing:

"(a) To introduce immunization programmes for the population groups most exposed to the
risk, against some of the communicable diseases for which potent vaccines are available.

(b) To develop routine early detection, isolation, prompt treatment and rehabilitation
of those attacked by infectious diseases.

(c) To develop an organization for routine and prompt focal preventive measures to
protect the people exposed to the diseases through direct or indirect contact."

In practice there was little, if any, change in operational procedures in the programme
until the following year, 1967, when a definitive plan of operation for a "smallpox eradication
project" was signed by HMG and WHO, This plan provided for a phased, systematic eradication
of smallpox as part of the global programme.
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The basic strategy was to cover the entire population with a systematic programme of
vaccination. The programme was to follow the classic pattern of preparation, attack and
maintenance phases covering the country on a zone-by-zone basis, radiating from Kathmandu.
The last zone, Mahakali, in the far west of the country, would enter the attack phase in 1972.
In addition epidemiological surveillance was to be initiated "as early as possible'.

Staff was now to be trained and posted to zonal and district offices. The methodology,
was for vaccinators to go house-to-house all the year round, even though it was recognized that
it was during the cold winter months that vaccination was most acceptable to the population.
The vaccinators were to record their daily work on family cards and "submit weekly returns
indicating the volume of work done and the amount of vaccine used". When a district was
first incorporated into the programme temporary vaccinators were hired for three months to
vaccinate the population. Thereafter, all vaccination activity was the responsibility of
the permanent district vaccinators, now known as "senior vaccinators".

Community leaders and all zonal health workers were to be stimulated to report cases,
Investigation of cases and appropriate containment measures were to be taken by smallpox
supervisory staff. Although the value of good surveillance and containment was increasingly.

being recognized, the basis of strategy remained the classic method of mass vaccination with
detailed recording.

In 1971, in the wake of experience in other parts of the world, the strategy of the
programme undexrwent a complete change with the adoption of the surveillance-containment
system. Previously, as described above, temporary vaccinators were employed for the first
three months of the attack phase, and all subsequent vaccination as well as surveillance was
the responsibility of the senior vaccinators. A new approach was now adopted. Temporary
vaccinators were employed every year in all districts. They were hired at the local panchayat
level for a period of one month during the winter. After a three-day training session run by
permanent staff, each was responsible for administering all the primary vaccinations required
in his panchayat (3000-5000 total population) during that one-month period. The only
vaccination record kept was a simple tally sheet stating the number of primary and revaccina-
tions performed. The family registers were abbreviated. Revaccinations were given to those
that requested them. It was estimated that 6-8% of the population of each panchayat would be
given primary vaccinations each year. This included the newborn and those missed on previous
occasions. The temporary vaccinators, who numbered 7-130 per district, would also be

carrying out what amounted to an annual house-to-house search. Supervision was to be carried
out by the permanent district staff.

The senior vaccinators were thus freed from all routine vaccination duties and could
concentrate on surveillance by carrying out a continuous, year-round village-to-village search.
They did not go house-to-house but obtained their information at panchayat and village level
from panchayat leaders, schoolteachers, and similar people. When outbreaks were detected'
they were responsible for their containment, along with the district supervisor, assistant’
district supervisor, and one of the four newly formed "containment teams'". These teams were
established to assist in containment measures in whatever district they were needed, but

administrative and financial problems severely hampered their usefulness and they were dis-
banded in 1972.

One major advantage of this approach was that while the potential for good surveillance
was greatly increased, the level of vaccination activity did not suffer. The number of
vaccinations recorded each year from the beginning of the programme is shown in Fig. 9.

An emphasis on containment was also initiated in 1971. The basic strategy was for
containment workers to vaccinate the entire population of infected villages, visiting the
village daily for as long as was necessary to complete this. The tracing of the source of

infection became an important part of the containment procedure and in the period 1973-1975
the source of infection was discovered in 96.5% of all outbreaks that occurred. All out-
breaks were visited by headquarters and/or WHO staff, who provided a top level of supervision
to ensure that containment was complete and to carry out a full epidemiological investigation

of the outbreaks. All outbreaks detected since 1971 have been fully investigated and docu-
mented.
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FIG. 9. VACCINATIONS BY YEAR 1962-76

Year Total vaiZ;::Ezon priﬁary
1962-63 218 025 N.A. -
1963-64 69 107 N.A. -
1964-65 160 796 N.A. -
1965-66 201 243 N.A. -
1966-67 643 699 N.A, -
1967-68 1 246 033 13 698 1.1
1968-69 2 195 942 282 613 12.87
1969-70 2 136 468 521 571 24,4
1970-71 2 823 098 503 462 17.8
1971-72 6 162 478 598 958 9.7
1972-73 6 516 395 992 860 15.2
1973-74 6 418 402 1 049 405 16.3
1974-75 6 187 076 367 470 5.9
1975-76 5 694 195 604 240 10.6

From 1971 regular annual refresher training has been given to all supervisory staff.
This training was initially given to re-educate them in-the surveillance-containment method,
and since then has been used to bring them up to date on new operational developments and as
a management review. The extra funds necessary for this operation have been met by WHO.

In 1975, for reasons that are discussed later (see "Smallpox transmission in 1975") a
large amount of village~to-village transmission occurred in Morang district. Because of
this is was decided to adopt the "watchguard" system which had been developed in India a few
months previously. This involved posting temporary staff to ensure that infectious patients
did not leave their houses and unvaccinated people did not enter. This required special
funding from WHO. Seven weeks after the appointment of the first house guards the last cases
in Nepal occurred. It is possible that transmission would have been interrupted earlier if
the watchguard system had been adopted during 1974.

In conjunction with the last few outbreaks, and for some months thereafter, a series of
special searches were instituted. These are described on page 67.

A reward of Rs 100 was introduced in March 1975 for information leading to the discovery
of previously unknown outbreaks. This was increased to Rs 1000 in July 1975. The lower
reward was given to the staff responsible for the detection of the last two outbreaks.

In 1972 four national surveillance teams were formed. For administrative reasons this
number was later reduced to two. They were stationed at headquarters in Kathmandu and were
responsible for independent active surveillance in designated districts, and for additional
support for containment activity where this was needed. They are described in more detail on
page 60.
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In July 1975 a new operational guideline was written for the "post-zeropox period". It

outlines the arrangement for surveillance in the districts, which for this purpose are classi-
fied into three categories:

(1 The Terai region, which is most susceptible to smallpox importation and spread.
Here the field workers of the malaria eradication programme would carry out the routine
primary surveillance. In those districts that were under the Integrated Health Services
the field workers of that programme would undertake the primary surveillance. SEP staff
would be responsible for secondary surveillance and supervision and assessment.

(2) The Mid-Hill districts, which are less vulnerable to smallpox. Here SEP staff

would be responsible for house-to-house surveillance in a two monthly cycle, except in
those areas in which the malaria eradication programme is operating. These would be

covered by the malaria field workers as in the Terai. '

(3) In the Himalayan districts, which are least at risk, every house would be visited
once every six months by SEP workers.

The "post-zeropox" surveillance system is described in detail on page 53. The final
development has been the formation, in 1976, of two national assessment teams. Their
purpose is to assess active surveillance in the districts and to review the sites of previous
outbreaks. They have been employed in all the Terai districts and in the affected hill
districts. Special funds were obtained from UNICEF for the establishment and daily allowance
of these teams. The assessment teams are described in detail on page 79.

4. THE REPORTING OF SMALLPOX IN NEPAL SINCE 1962

No reliable accounts of the incidence of smallpox in Nepal prior to 1962 are available.
It is known from anecdote that 1958 was an epidemic year, but the number and distribution of
the cases was never recorded. In 1962, with the start of the smallpox control pilot project
in the Kathmandu valley, records were kept of some of the cases occurring in that area with an
indication of when and where they had occurred. Throughout the 1960s, as the prog;amme spread
to other parts of the country and as the interest in surveillance with a view to containment
grew, the frequency and reliability of the reports increased.

In 1965 a pock mark survey carried out in the Kathmandu valley suggested that between
12 and 14% of the total population had been infected with smallpox at some time in their
lives. 2.4% of infants were seen, in this survey, to have pock marks. These figures led
the investigator to comment, '"Nepal must be considered as one of the areas most highly endemic
for smallpox in South East Asia'.

Much of the evidence up to 1970 is anecdotal or deductive. The admissions register of
the Infectious Diseases Hospital in Kathmandu shows 84 admissions for smallpox in 1963 and 62
in the following year. One district supervisor, Mr Vijay Tandikar, on tour in Morang district
in February 1967, gave a conservative estimate of "a few hundred cases of smallpox" in the
precedinglthree to four months. A press report in 1967 spoke of eight deaths from smallpox
in Narayani zone but these were not confirmed. Another tour report speaks of four cases in
Biratnagar in mid-November 1966. A pock mark survey in India in 1976 suggests that there
was an outbreak in Bhojpur district, in the eastern hills, in 1968.

By 1970 over half (41) of the 75 districts in the country were involved in what was now
called the smallpox eradication programme and reporting was becoming more complete. However,
the programme was still based on mass vaccination and the number vaccinated was considered more
worthy of report than the number infected. It was not until surveillance-containment became
the cornerstone of the eradication effort in 1971 that vigorous surveillance and full reporting
of all outbreaks occurring in the districts covered by the programme became the rule. From
the end of 1972 reports of cases, deaths, new outbreaks and their source of infection, were -
being received on a weekly basis from all 75 districts, even when there was no smallpox to
report. This practice is known as "nil reporting".
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Fig. 10 shows the cases officially reported from 1963 to the end of 1975. It also
indicates the number of districts involved in the eradication/control programme in each year.
Only those figures pertaining to 1973, 1974 and 1975 are sufficiently complete to form the
basis of valid conclusions. Detailed analysis will therefore be confined to those years.

5. SMALLPOX TRANSMISSION DURING 1973

Note: It is often both more convenient and more rational to consider smallpox trans-
mission in terms of "outbreaks" rather than cases. An outbreak is here taken as the
occurrence of one or more cases of smallpox in a place where there have been no new cases
of smallpox for at least six weeks. Thus an outbreak starts with the onset of the first
case and finishes six weeks after the date of onset of the last case. During this period an
outbreak is said to be "pending". Difficulties of definition may arise when two or more
cases with separate sources of infection occur in the same village. These problems can only
be solved by a decision taken on the spot. Hard and fast rules cannot always apply.

Forty-three outbreaks started during 1973, four of them being detected and reported
during 1974. The distribution of outbreaks by month of onset and district can be seen in
Fig. 1I1. As in other years, and in accordance with the experience of other countries in
South-East Asia, transmission reached a peak during April and May and thereafter fell off
rapidly as the monsoon increased relative humidity and hampered population movement.

Eighteen districts in Nepal were affected, the pattern of outbreaks being determined
almost entirely by importations from the states of Uttar Pradesh and Bihar in India.
Thirty-five (81%) of all outbreaks originated in India, 21 from Uttar Pradesh, 13 from Bihar
and one from Maharastra (see Fig. 12), which may have actually been infected in Uttar Pradesh.

During 1973 northern India was heavily infected with smallpox. Uttar Pradesh suffered
its worst epidemic wave for many years. From surveillance systems that were less than
perfect, Uttar Pradesh reported 34 444 cases (an incidence for the year of BQ/IOO 000), and
Bihar reported 24 237 cases (39/100 000). It is probable that there was little difference

-between the states in intensity of transmission and that the higher frequency of importation
from Uttar Pradesh is more a product of its longer border with Nepal than of anything else.

It would be reasonable to expect that a threshold level of transmission in India would need to
be reached before the regular export of cases to Nepal occurred. This may have been the

case but the surveillance and reporting systems for both Uttar Pradesh and Bihar were in-
sufficiently developed to detect such a phenomenon. Workers in both states are only too
willing to admit that their methods left something to be desired, as was clearly demonstrated
by the remarkable artificial rise in reported cases during October 1973 following the first
state search programmes (Fig. 13).

About half of the overspill into Nepal from India was into neighbouring or very close
districts (see Fig. 14). The majority of outbreaks, however, resulted from direct movement
to and from Nepal rather than lateral movement inside either country. All but one of the
outbreaks imported to western Nepal originated in Uttar Pradesh and all but one of those
imported in to eastern Nepal originated in Bihar.

It is interesting to note the absence of a predominant source of infection. Outbreaks
originated in 12 districts in Uttar Pradesh and nine in Bihar, but only three districts -
Bahraich and Nainital in Uttar Pradesh and Dumka in Bihar, with three each - were the origin
of more than two outbreaks in Nepal (see Fig. 15). This does not reflect any particular
homogeneity of transmission in the two states. The mean number of cases per infected district
in Uttar Pradesh in 1973 was 662 with a range of 594, For Bihar the mean and range were 1244
and 1318 respectively.

The diffuseness of site of origin is in powerful contrast to the situation obtaining in
the middle of 1974 when north-eastern Bihar was markedly more infected than other parts of the
state, and was predominantly responsible for the export of cases to Nepal.
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FIG. 11. ONSET OF FIRST CASES IN OUTBREAKS BY MONTH AND DISTRICT - 1973
District J M O ofal
Doti 1
Banke 2 3 9
Rolpa 1

Bardiya ] 1
Dang 1 1
Morang 1 2
Kailali 2 4
Mugu 2 2
Dandeldhura 1 3
Kanchanpur 2
Parsa 1 3
Rupandehi 3
Kapilvastu 2
Jhapa 4
Dhanusa 1
Saptari 1
Mahotari 2
Sunsari 1
Total 3110 1 43
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FIG. 13.,- REPORTED CASES PER MONTH - UTTAR PRADESH AND BIHAR - 1973
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FIG. 15. SOURCE OF IMPORTATIONS - 1973
From Week of To
district onset district
Uttar Pradesh
Bareilly 6 Doti
21 Kanchanpur
Bahraich 10 Bardiya
12 Banke
15 Banke
Kanpur 7 Rolpa
Ballia 15 Morang
16 Kailali
Gonda 15 Banke
19 Kapilvastu
Saharanpur 15 Kailali
Nainital 16 Mugu
16 Dandeldhura
17 Mugu
Basti 19 Rupandehi
Almora 24 Dandeldhura
24 Dandeldhura
Azamgarh 29 Rupandehi
Kheri 36 Kailali
Gorakhpur 51 Kapilvastu
Unspecified 14 Dang
Bihar
Saran 7 Banke
Champaran 19 Parsa
Samastipur 26 Parsa
Mongayr 32 Jhapa
Dumka 21 Jhapa
39 Saptari
47 Sunsari
Darbhanga 44 Parsa
51 Jhapa
Sitmari 46 Mahotari
Madhubani 50 Mahotari
Purnea 52 Morang
Unspecified 29 Dhanusha
Maharashtra State
Unspecified 23 Rupandehi
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One of the reasons for the limitation of imported cases to southern Nepal is that the time
taken to travel on foot to the more northern hill areas is often more than one incubation
period. The exceptions to this rule were two cases imported from Nainital district, Uttar
Pradesh, into Mugu district. On this occasion two men travelled together directly through the
hill districts instead of by the more usual route through the Terai.

Secondary spread from the outbreaks caused by the original importations to other locations
was rare in 1973, occurring on only eight occasions; five in Banke district and one each in
Kailali, Kanchanpur and Jhapa. Strictly speaking the secondary outbreaks in Kailali and
Kanchanpur were local extension of an outbreak on the border between the two districts with a
source in Saharanpur district, Uttar Pradesh. The five outbreaks in Banke arose during the
peak transmission period from an outbreak whose source was traced to Bahraich, Uttar Pradesh
(outbreak 5 in the line listing). The index outbreak was not detected for 58 days, by
which time 15 cases had occurred and four other outbreaks had already been seeded. One of
these secondaries later produced a tertiary outbreak (outbreak 29). The whole episode lasted
from 21 March to 10 September 1973, and was responsible for 51 cases.

With importation established as the rule for new outbreaks in Nepal the country was
declared a non-endemic area for smallpox in July 1973.

The characteristic pattern of 1973 - diffuse importation from all areas of Uttar Pradesh
and Bihar -~ came to an end in October and was replaced by a more intense transmission into
eastern Nepal from northern Bihar. This was to be the pattern for most of the epidemic season
of 1974. The first sign of the new development was an increase in importations in late
November and December 1973, and the year ended with active outbreaks in six districts, five
infected from Bihar and one from Uttar Pradesh.

A total of 305 cases occurred during 1973. An incidence for the year of .024/1000.
Two hundred and seventy-seven cases were reported in that year, the remainder being detected

and reported during 1974. The distribution of cases reported by month and district in 1973
is shown in Fig. 16.

The mean number of cases per outbreak for those outbreaks starting in 1973 was 8.3 with a
range of 1 to 38 cases. The distribution is shown in Fig. 17. Ten (23%) of these outbreaks
consisted of more than 14 cases, 6 (14%) had over 25 cases.

The age and sex distribution of the cases is shown in Fig. 18.

The mean duration of the "pending" status was 80.2 days with a range of 42 to 215 days.
'This can be taken as the period for which a district is a potential source of infection. The
distribution of pending times is shown in Fig. 19. Forty-two days is the minimum acceptable
surveillance period after the occurrence of a single case. Fig. 20 shows the number of
districts reporting active and pending outbreaks in each week and Fig. 21 shows the size of
the infector pool in terms of outbreaks in the same weeks. Fig. 22 shows the periods during
which each district was reporting outbreaks.

Inquiry into the vaccination status of those cases reported in 1973 shows that six (2.2%)
had been vaccinated before exposure.

Fifty-eight deaths were recorded, a case fatality rate of 20.9%. This is in broad
agreement with case fatality rates from variola major recorded from other Asian countries.



FIG. 16. CASES REPORTED BY MONTH AND DISTRICT - 1973
District J M A M J J A S O N D Totl
Salyan 1 1
Kathmandy 2 2
Banke 3 |]18}28 5 55
Doti | 8 9
"|Bardiya | 1 1
Rolpa 7 7
Morang 1 1
Kailali 114 1 1 7
Dang 4 4
Mugu 15 15
Dandeldiwrg 11 (13 |13 36
[Kanchampur 2 2
Parsa ] 1 4 6
Rupandehi 2811 |34 4 67
Dhanusa 3 3
Jhapa 6 |1 10 27
Kapilvastu 13191 8 30
E::tari HL ==i : 11-
Total 3 8 13} 5231 (42 41 |55} 8 |22 277
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FIG. 17. CASES PER OUTBREAK
(OUTBREAKS WITH ONSET IN 1973)
Cases
Age 1 2-4 5-8 9-14 15-24 25+ Total
No. 13 8 7 5 4 6 43
% 30 19 16 11 9 14 100
FI1G. 18. AGE AND SEX DISTRIBUTION OF CASES REPORTED IN 1973
(DATA INCOMPLETE ON 50 CASES)
Age-
0-1 2-4 5-14 15+ Total
years
M 7 30 43 44 124
9 21 44 29 103
Total 16 51 87 73 227
FIG. 19, DISTRIBUTION OF DURATION OF PENDING STATUS - 1973
Days 42 43-56 57-70 71-84 85-98 99-112 113+ Total
No. 13 1 7 9 2 3 8 43
% 30 2 16 22 5 7 18 100
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6. SMALLPOX TRANSMISSION DURING 1974

One hundred and eighty outbreaks started in 28 districts in 1974, One hundred and
seventy-nine outbreaks were reported during the year. The pattern of cutbreaks occurring by
week and district is shown in Fig. 23. The predominant pattern for the first half of the
year was repeated importations from Bihar state and the far north-eastern districts of
Uttar Pradesh into eastern Nepal, and from western Uttar Pradesh into western Nepal. This
pattern was later replaced by sporadic local spread (see Fig. 24).

One hundred and fifteen outbreaks (63.8%) resulted directly from importations. - These are
presented by site of origin and month in Fig. 25. Eighty-nine cases were traced to known
infected areas in Bihar, 21 to known infected areas in Uttar Pradesh and five to less well-
defined sites in Uttar Pradesh and Bihar (see Fig. 26). Unlike the even distribution of
infective sites in 1973 the origin of transmission for Bihar in 1974 was largely confined to
five districts in Bihar state: Purnea, Saharsa, Sitamari, Dharbanga and Madhubani, which
between them accounted for 88% of all the transmission from Bihar to Nepal and 68% of the total
transmission to Nepal. Similarly, the districts receiving importations were less evenly
affected than in 1973. Although 23 districts in Nepal were involved with importations, 12
in the east and 1l in the west, which was five more than in 1973, three of them, Morang, Jhapa
and Mahotari were the site of 50% of all imported outbreaks (see Fig. 27).

Bihar reported 126 872 cases of smallpox during 1974, an incidence rate of 204/100 000,
while Uttar Pradesh reported 36 959 (38/100 000). The distribution of cases by month in the

two states is shown in Fig. 28. The intensity of transmission in some of the northern
districts of Bihar, particularly Purnea, was such that every development block was reporting
large numbers of outbreaks. To make the situation worse, an untimely monsoon led to severe

food shortages throughout the state, thus increasing the already brisk annual flow of migrants
across the border with Nepal.

The three most heavily infected Nepalese districts, Morang, Jhapa and Mahotari were
infected in the last weeks of 1973 and continued to report cases almost throughout the year.
Morang reported pending outbreaks from week 52 of 1973 until week 18 of 1975 without a break.
Similarly Jhapa became infected in week 51 of 1973 and thereafter was not clear of outbreaks
except for a four-week period in August until the last week of 1974. Mahotari, having been

infected from Bihar in week 46 of 1973, reported pending outbreaks for the following 42 weeks
(see Fig. 22).

The pattern of importation to western Nepal from Uttar Pradesh was very similar to that
experienced during 1973. Nine districts in Nepal were infected by a total of 21 importations
from seven districts in Uttar Pradesh, the most frequent importers being Kailali with five
outbreaks and Rupandehi with four. No district in Uttar Pradesh infected more than three
districts in Nepal; the transmission, as in 1973, being essentially over a short distance
directly over the border. The last importations from Uttar Pradesh were in June 1974.

As can be seen from Fig. 24, the rate of importation fell off rapidly at the start of the
monsoon and a new feature made its appearance. Up to the end of the first quarter of 1974
13.6% (9) of the outbreaks had been caused by local spread. In the three following quarters
local spread accounted for 37.2% (32), 58.8% (10) and 63.6% (7) of all outbreaks. Although
the increase after the second quarter was only relative, the total numbers actually falling,
the character of the spread changed. Whereas in the early months of the year locally
generated outbreaks had occurred widely throughout the infected districts and had rarely
spread beyond one generation, later in the year the local spread became focal in two areas,
Bagmati zone and Morang district, and outbreaks were generated at fourth and fifth remove.

Bagmati was cleared by the end of the third quarter from the original importation, leaving
Morang to carry on into 1975.
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FIG. 24.

OUTBREAKS BY MONTH AND SOURCE - 1974
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FIG. 25. IMPORTED OUTBREAKS BY MONTH AND SOURCE - 1974

m]]m Bihar
Uttar Pradesh

. Bihar / Uttar Pradesh
Unspecified
30 4
w
¥
<
[58)
&
—
)
O
J F M A M J J A S O N D Totd
Bihar 5117118191181 13 |2 1 311 |1 89
Uttar Pradesh | 4 | 3 | 3 912 21
Unspecified
U.P. /Bihar | S 5
Total 14 120 |21 (19 127 | 3 31 2|1 311 1 #1115
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FROM

District

Purnea

Dumka

Madhubani

Bhagalpur
Gaya
Singbuunm

Saharsa

Dharbanga

FIG. 26.

TO

District

Morang
Jhapa
Morang
" Jhapa
Sunsari
Morang
Jhapa
Jhapa
Jhapa
Morang
Jhapa
Morang
Saptari
Morang
Morang
Saptari
Jhapa
Morang
Morang
Jhapa
Jhapa
Morang
Morang
Morang
Morang
Morang
Morang
Morang
Jhapa
Morang

Jhapa

Morang
Morang
Morang

Mahotari
Morang
Dhanusha
Morang
Siraha
Siraha
Mahotari
Dhanusha
Siraha
Mahotari
Dhanusha
Dhanusha
Jhapa

Kavrepalanchok
Tanahu

Sunsari
Morang
Morang
Morang
Morang
Saptari
Sunsari
Saptari
Sunsari

Morang
Saptari
Jhapa
Kavrepal
Dhanusha
Parsa
Siraha

SOURCE OF IMPORTATIONS -~ 1974

BIHAR (continued)

FROM Weelc of 0
District Onset District
| .
Sitamari 3 Mahotari
7 Sirgha
9 Mahotari
9 Mahotari
10 Mahotari
11 : Sarlshi
12 Sarlahi
14 Mahotari
15 Mahotari
15 Mahotari
17 Sarlahi
17 Sarlahi
18 Mahotari
18 Mshotari
20 Mahotari
21 Sarlahi
21 Mahotari
22 Mahotari
39 Rauthat
Samastipur 13 Dhanusha
Muzzafarpur 15 Parsa
Rhotas 21 Morang
Champaran 48 Morang
UTTAR PRADESH
Gorakhpur . Nawalparasi
20 | Rupandehi
23 . Kapilvastu
Kheri 2 Kailali
i Kailali
5 Doti
6 Kailali
7 Kailali
7 Kailali
19 Kanchanpur
20 Kanchanpur
Azangard 10 Bara
Varanasi 13 Dhading
Nainital 20 Doti
Basti 12 Rupandehi
19 Rupandehi
21 Rupandehi
25 Kapilvastu
Pilibit 18 Bah jang
19 Dandeldhura
20 Kanchanpur
Uttar Pradesh 2 Kathmandu
or Bihar 1 Kanchanpur
(unspecified) .1 Kanchanpur
1 Kanchanpur
3z Kavrepalanchok
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FIG. 28. SMALLPOX CASES REPORTED BY MONTH - 1974
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One thousand five hundred and fifty-three cases occurred during 1974, an incidence for

the year of 220/100 000. The distribution of the 1543 cases reported during the year by
month and district is shown in Fig. 29.

The mean cases per outbreak was 8.6 with a range of 1 to 62 cases. The distribution of
cases per outbreak for those outbreaks starting in 1974 was as shown in Fig. 30.

The age/sex distribution of 980 cases for which this information was recorded were as
shown in Fig. 31.

Three hundred and forty-one deaths occurred, a case fatality rate of 22%.
The mean duration of the pending status of outbreaks in 1974 was 75.5 days. The distri-
bution is shown in Fig. 32. The effect on the infector pool of this distribution can be

seen in Fig. 21.

The incidence of cases through 1974 and 1975 by date of onset is shown in Fig. 33.

Qutbreaks in Bagmati zone - 1974

With the exception of two isolated outbreaks at the beginning of the year all the small-
pox outbreaks in Bagmati zone were part of two lengthy chains, both starting in Kabrepalanchok
district. The first chain extended from early February to mid-September and involved
panchayats in five districts. The other started in mid-March and extended to early September,
spreading to panchayats in three districts. Only two of the districts in Bagmati zone were
unaffected by these two chains. ’

Chain 1 (see Fig. 34)

The index case in Naldum Balwa panchayat gave a vague history of contact with a case in
Gaya district, Bihar state. He developed his rash on 4 February and was the first of seven
‘cases in this outbreak. In this panchayat great difficulty was experienced in completing
containment. The majority of cases were from the Newar ethnic group who have a strong
religious objection to vaccination. The same problem was encountered in Sankhu panchayat,
Kathmandu district and in Kathmandu City. In each case difficulty of containment was
associated with spread to new localities, a phenomenon described elsewhere in this document.

A total of 106 cases occurred in 12 outbreaks over 207 days. An analysis of these
outbreaks shows the following:

Mean cases per outbreak - 10.5 - Range of 1 to 34 cases

Mean duration of pending status - 96.3 days - Range of 42 to 166
5 (41%) were pending for over 99 days

Mean discovery delay - 54.6 days - Range of 3 to 110 days
Mean containment delay - 24.8 days - Range of 0 to 120 days

The difference between the mean containment delays of these outbreaks that led to further
transmission (51.2 days) and those that did not (5.9 days) was striking but not statistically
significant. The problem throughout this chain was vaccination resistance with a consequent
difficulty in completing containment.
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FIG. 29. REPORTED CASES BY MONTH AND DISTRICT - 1974

J{FiM A {M |3 |Jdg [a]ls {o|N|D |roraL

JHAPA 4h | bo | 14 | 29 4 2|1 31 8 1hk
MORANG 11 31 5| 2|65 |28 50| 7|38)21]74] 16| 310
SUNSARI 171 7| %o 10 b 78
SAPTARI 1] 1 11 29 25 | 3 60
STRAHA 1 Lz | 2 b
DHANUSA 28 36| b2 | 13 | 26 145
MAHOTART 23| 81 15 71117 | 7+ } 26 | 18 288
RAUTHAT 151 5 20
SARLAHT 7 24 31
BARA 1 1
PARSA 7 7
TANAHU 1 1
NAWALPARAST 2 2
RUPANDEHT 1 {18 1 30
KAPILVASTU L 11 9 14
RUKUM 1 1
DOTI 2 Lt 3 9
BAJAANG 1 8 2 M
KATLALI 1013 36 [ 54| 6 3 113
KANCHANPUR 1 16 6 9 32
DANDELDHURA 91| 5 1
DHADING 1 "9 16 25
SINDUPALCHOK - Ll s 1 10
KABRE 1 bl 2112 1116 | 14| 6 56
" LALTTPUR 1 1
BHAKTAPUR 3 3
KATHMANDU ) 1 4 7121231 9| 3] 1 65
RAMECHHAP i G I 20
TOTAL l_m 471159 1 219 | 379 |213 |231 | 50| 52| 44| 971 211 1543
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FIG. 30. DISTRIBUTION OF CASES/OUTBREAKS - 1974
Cases
Age 1 | 2-4 | 5-8 | 9-15 | 16-20 | 21+ | Total
No. 42 | 54 27 24 15 18 180
% 23 l 31 14 13 8 11 100
FIG. 31. AGE/SEX DISTRIBUTION OF CASES - 1974
Age M (%) F (%) Total (%)
0-1 62 (12.4) 57 (11.9) | 119 (12.0)
2-4 114 (22.8) | 100 (20.8) | 214 (22.0)
5-14 187 (37.5) | 187 (38.9) | 374 (38.0)
15+ 136 (27.3) | 137 (28.5) | 273 (28.0)
Total | 499 (100) 481 (100) 980 (100)
FIG. 32. DISTRIBUTION OF DURATION OF PENDING STATUS - 1974
Days 42-56 57-70 71-84 85-98 99+ Total
No. (%) | 57 (31.7) | 37 (20.6) | 26 (14.4) | 24 (13.3) | 36 (20.0) | 180 (100)
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FIG. 34. OUTBREAK DIAGRAM, BAGMATI ZONE 1974

D.D—=Discovery Delay
¢.D—- Containment Delay

Travelling Time

GAYA BIHAR

1
SANKHU PANCHAYAT 1 | NALDUM BALWA PANCHAYAT| 2| BHOTANG PANCHAYAT
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\7/4 —20/8, 34Cases | = | 4/2—18/4, 7 Cases " 114/3—20/4, 8Cases
D—3 ?|o—as §|o—1e
¢ ' e——24 ¢ 0

LAPSEPHEDI PANCHAYAT
Kathmandu '
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D 52 D [o] E
c 0 C 35
KATHMANDU
Kathmandu
23/3—1/7, 23 Cases
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e \L"Ca/
g‘ sp’eqd\
[aY]
DALLU PANCHAYAT PULCHOK PANCHAYAT LALITPUR PANCHAYAT
Kathmandu Sindhu Palchok Lalitpur
21/4—I15/6, 6 Cases 16/5—1I2/6, 2 Cases 3/4—i7/6, | Cases
D D 43 D o
C C 0 c 6
g
(=]
[\']
TARUKA  DEORALI
Dhading District
23/6 —5/9, 8 Cases
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c 0
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TARUKA DEORALI TARUKA DEORALI
Dhading Distrlct Dhading District
31/7 19/9, 7Cases 20/8 20/8, | Cases
0D —59 Dr—n—.486 '
c 0 C—— 0
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FIG. 35. OUTBREAK DIAGRAM, BAGMATI 2ONE 1974

D. D==DISCOVERY DELAY
C.D.==CONTAINMENT DELAY
3Days == TRAVELLING TIME DARBHANGA
BIHAR
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LAKHANPUR PANCHAYAT GUNDU  PANCHAYAT
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Chain 2 (see Fig. 35)
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This chain began in Jayanagal panchayat, Kabrepalanchok district on 14 March, the index
None of the eight outbreaks

Surveillance was generally no less efficient here
elsewhere, although the outbreak in Chaubas panchayat remained undetected for 107 days.
outbreak burnt itself out after four cases had occurred in 17 days, and was undetected

for a further 90 days, only coming to light when its two seeded outbreaks in Kartike Deorali
and Gothpani villages were under investigation in early September.
resistance to their vaccination efforts, particularly among Newar families.

having been infected in Darbhanga district, Rihar state.

followed was in any way remarkable.

Field workers met some

Here, as in other Newar areas, the practice of friends and relatives visiting affected
households played a major part in the transmission that occurred.
occurred 174 days after the first, a total of 63 cases occurring in the nine outbreaks in the
chain,

SMALLPOX TRANSMISSION DURING 1975

Sixteen outbreaks were reported during 1975.
November and December 1974.
outbreaks and Rautahat with one.

'

Only two districts were involved;

The last case in the chain

Five of these had actually started during
Morang with 15 of the reported
Apart from an outbreak in Majhare panchayat, Morang district,

whose source was traced to Purnea district, Bihar, and a one case outbreak in Morang whose
source was Saharsa, Bihar, all the outbreaks resulted from local spread. This is described
in detail below.

Two outbreaks were pending for more than 80 days.

remained undetected for four weeks or over.

A total of 95 cases were reported during 1975.

Twenty-three occurred in that year.

The age/sex distribution of the cases reported during the year was as shown in Fig. 36.

FIG. 36. AGE/SEX DISTRIBUTION OF THE 79 CASES FOR WHOM

FULL INFORMATION IS AVAILABLE,

Age-Years M F Total
0-1 0 4 4
2-4 3 9 12
5-14 22 16 38

15+ over | 14 | .11 25
Total 39 | 40 79

1975

All cases but two were unvaccinated prior to exposure,

Mean cases per outbreak was 2.1 with a range of 1 to 5 cases.
comprised only a single case.

Six of the outbreaks

The mean duration of the pending status of outbreaks with their onset in 1975 was 53.8
days with a range of 42 to 83 days - six outbreaks were pending for the minimum time of 42 days.

Mean discovery delay for outbreaks with their onset in 1975 was 18.0 days. Four outbreaks
The longest delay undetected was 47 days.

Mean containment delay for outbreaks with their onset in 1975 was 3.5 days. Full details
of these outbreaks can be seen in the line list in Annex 5.

1975 was the last year in which smallpox was reported in Nepal.

Fig. 37 shows the dates

of the last cases in all those districts whose last cases have occurred since 1971.



SME/77.1
page 48

FIG. 37. DATE OF ONSET OF LAST REPORTED CASES IN EACH DISTRICT, 1972-1975

District Date of onset of last case
Kaski 18th November 1972
Salyan 6th January 1973
Bardia 9th March 1973
Rolpa ' 23rd March 1973
Dang 10th May 1973
Mugu 14th May 1973
Banke 10th September 1973
Nawalparasi ‘ 11th February 1974
Bara 8th March 1974
Tanahu 24th March 1974
Parsa 17th May 197k
Sirha 22nd May 1974
Kanchanpur 27th May 1974
Bahjang 28th May 1974
Rupandehi 9th June 1974
Dandeldhura 10th June 1974
Sindhupalchok 12th June 1974
Doti 19th June 1974
Kapilvastu 25th June 1974
Kailali 29th June 1974
Sarlahi 3rd July 1974
Lalitpur Sth July 1974
Bhaktapur 7th July 1974
Dhanusa 20th July 1974
Rukum 22nd July 1974
Mahotari 30th July 1974
Saptari 9th August 1974
Ramechhayp 16th August 1974
Kathmandu 20th August 1974
Kabrepalanchok 31st August 1974
Dhading 19th September 197L
Sunsari 29th September 1974
Jhapa 16th November 1974
Rautahat 23rd February 1978

Morang 6th April 1975
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Transmission in Morang district - 1975

Morang district, the scene of the lastoutbreak in Nepal, was the site of more outbreaks
and cases over a longer period than any other district. ’

Morang is a rich, agricultural and industrial area. Although its overall population
density is marginally lower than that of several of its close neighbours, it is the centre for
jute production in the Eastern Terai and contains the large industrial town of Biratnagar.
Both of these sources of employment create a large annual influx of migrant labour from India.

The chain of transmission which ended in Belahi village in April 1975 began in Sugahat
and Khabasi villages, Amardaha panchayat (outbreak 118)! on 24 December 1973, with a case
imported from Purnea district, Bihar. This outbreak persisted undetected until 12 June 1974,
163 days, and accounted for 26 cases. This unusually slow rate of transmission is not easy
to explain, Another village in Armadaha panchayat, Surat, was infected on 15 April (outbreak
177) and this too remained undetected for a long time, finally coming to light in mid-November,
after 209 days. The outbreak in Surat comprised 62 cases and spread in turn to ward 9,
Gobindpur panchayat, on 11 November. This fast moving epidemic, with 12 cases in 34 days,

was the common origin of two outbreaks (see Fig. 38) which were the foundations of two
separate chains of transmission.

1. Sugahat village, Armadaha panchayat (outbreak 4)

Probably because of the food shortage in Bihar at the end of 1974 Sugahat contained a
large number of Indian beggars of the Sattar tribal group. A female member of this group
was infected with smallpox in Gobindpur 9, became ill on 2 December, and passed the disease on
to her brother before dying herself 14 days later. When her brother developed a rash the
group was forcibly evacuated from their accommodation and went to live in three shelters
adjacent to the roads leading into and out of the market. Eleven of these beggars developed
smallpox between 2 December and 17 January, two of them, including the index case, dying from
the disease, Nepali householders in Sugahat were inevitably infected. These were mainly
members of the Raj Bhansi family/caste group. A total of 21 cases developed before 5 February,

creating a large and very dangerous reservoir of infection. Four outbreaks arose directly
from this reservoir.

Hasanda village, Armadaha panchayat, ward 4 (outbreak 7)

A single case who was a trader in Sugahat market, He developed his rash on
4 January and died.

Dodhara viliage, Rajghat panchayat, ward 6 (outbreak 13)

The index case, a regular visitor to Sugahat market, developed a rash on 24 January.
Four further cases occurred in his family, the last on 2 March.

Babun Dov village, Gobindpur panchayat, ward 2 (outbreak 11)

The single case in this outbreak had a history of contact with a beggar in Sugahat
market, He developed a smallpox rash on 27 January.

Chinta Tole, Armadaha panchayat, ward 8 (outbreak 14)

The inlex case had been staying in Sugahat at the house of case 21 in the Sugahat
outbreak, Hapilal Raj Bhansi, at the time that Hapilal was suffering from smallpox. The
index case, having developed his rash on 21 February, infected two members of his house-
hold and two other sections of his family who were living in the villages of Armadaha and
Belahi (cutbreaks 15 and 16).

The last two cases in Belahi, and in Nepal, developed their rashes on 6 April.

1 Qutbreak numbers refer to the line lists in Annex 5.
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2. Leti village, Gobindpur panchayat, ward 3 (outbreak 5)

The index case in this outbreak was infected in Gobindpur panchayat, ward 9, and was the
origin of six cases in his immediate circle. Three outbreaks, at Leti (outbreak 8), which was
really no more than an extension of the original outbreak, Domana (outbreak 9) and Jhapa
Baidyanathpur (outbreak 12), arose from this outbreak; all of them were in Musari caste
families directly associated with the index case in Leti village.

Another short chain of transmission also occurred. An outbreak of 21 cases among
Sattar tribals in Shorabag (outbreak 1) seeded a single secondary outbreak of three members
of a Raj Bhansi family in Kalabanjar village, Babia Birta panchayat, ward 3 (outbreak 10), a
week after the onset of its last case on 4 January.

Discussion

Up to the end of 1974 the pattern of smallpox transmission in Nepal had been of frequent
importations giving rise to occasional secondary spread. The proportion of outbreaks occurring
as a result of such spread had been rising relative to the falling number of importations but,
with the exception of a complex chain of transmission in Bagmati zone there had been

no single major focus, When the spread described above become apparent, it at first
seemed as if a new pattern of transmission was developing.

Those outbreaks are best analysed in four groups.

(a) Those outbreaks leading up to and including Gobindpur panchayat, ward 9 (outbreaks 118,
177 and 180) '

The two outbreaks in Armadaha panchayat persisted solely because of poor surveillance

activity. They cannot be explained in any other way. They effectively maintained the virus
in the panchayat from the time it was imported to the time in late 1974 when the abnormal con-
ditions in Sugahat market permitted rapid dissemination. The fact that the first of these

outbreaks was actually in Sugahat but showed no inclination to become widespread is an indi-
cation that the presence of the unusually high beggar population in late 1974 and early 1975
was probably required for the local explosion that was seen at that time.

{b) The outbreak in Sugahat market

This outbreak behaved in a perfectly normal way by the standards of 1973 and 1974. Its
rate of growth fits the regression line for the outbreaks in those years very closely and,
like 67% of those 1973-1974 outbreaks with more than 20 cases, it produced secondary spread.
An outbreak will spread according to its position, and the Sugahat outbreak was in a large
and popular market which made widespread dissemination almost inevitable once the infector
pool had reached a high enough level. It must be noted, however, that outbreaks of 21 cases
should not occur in markets in the presence of good surveillance and containment. Twelve
cases had occurred in this outbreak by the time of its detection, a further five cases
developing a rash within 10 days of the start of containment. The containment delay was 25
.days but market outbreaks are notoriously difficult to contain.

(¢} The spread after Sugahat

The infector pool in the beggar population of Sugahat market was at its height between
10 and 15 January. During this time there were between eight and nine infectious cases of
smallpox in the market area, and between these dates the index case of the three dead-end
outbreaks in Hasanda, Dodhara and Babun Dov were infected. It is only remarkable that there
were no more. The unvaccinated index case of the outbreak in Chinta Tole was infected in the
house of a patient in Sugahat, and his illness requires no explanation. The short chain of
spread from Chinta Tole was all among family members. The presence of a large population of
closely knit, low caste families in the district undoubtedly helped the short distance trans-
mission of smallpox. All the outbreaks arising from Sugahat, with the exception of Jhapa
Baidhianathpur (outbreak 12), were within a three-mile radius of the market.
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(d) The chain from Gobindpur

It is only its association with the other major chain, that from Sugahat, that makes this
smaller chain appear unusual. However, the mean duration and number of cases per outbreak
were significantly lower than that for all the other outbreaks in 1973-1975, The mean number
of outbreak days/case was marginally but not significantly higher than that for all other
outbreaks, and both the mean discovery delays and mean containment delays were significantly
shorter than the mean for 1973 and 1974. All this spread occurred within a family group, the

close ties presumably negating the usual requirement of a large number of cases in a source
outbreak. : :

In conclusion, the evidence suggests that the apparent increase in local spread that
occurred in Morang did not reflect any change in the underlying factors that determined the
pattern of spread in 1974 and 1975, such as a worsening of surveillance or containment
efficiency, or an increase in local migration, but that these factors were now acting on a
novel situation - the presence of a large reservoir of infection in a highly sensitive area,
namely a major market. The incidence of a large number of outbreaks in a very confined area
compounded the impression of massive spread. Looking at it in the cold light of day this

series of outbreaks, although regrettable in that it was preventable, was not in any way
unusual,

The final outbreak

The final outbreak of smallpox in Nepal occurred in Armadaha panchayat, Morang district,

Kosi zone. This Terai area had proved to be a severe problem in the latter half of 1974 and
early 1975. Armadaha panchayat was the source for two outbreaks which together comprised
90 cases in 1974 and five outbreaks which together comprised 28 cases in 1975. Most of these

cases in 1974 occurred among the Sathar tribal group, who originate from India, and among the
Raj Bhansi, a Nepalese caste group, in 1975.

The index case of the outbreak, Choba Lal Raj Bhansi, a man of 26, had visited the
household infected in an earlier outbreak in Chinta Tole village in the same panchayat on
6 March 1975. He was accompanied on this visit by a relative, Sundar Lal Raj Bhansi, who
became the only case in an outbreak in another village on 19 March.

On 21 March Choba Lal developed a smallpox rash. He was discovered by the watchguards
from the Chinta Tole outbreak on 24 March and containment was started immediately, using

(Indian) containment books for the first time. Choba Lal's illness was severe and by the.
tenth day of rash he was in danger of dying. He had lesions in his throat and had great
difficulty in taking even fluids. His family was instructed in the technique of patiently

spoon~feeding him with water, and he finally made a good recovery.

On 6 April, Choba Lal's wife, Jahaje, 26, and his daughter Champawatti, one year,
developed a smallpox rash. They had both been vaccinated on 24 March and their illnesses

were extremely mild. Both mother and daughter, however, had rather tragic sequelae to their
attacks of smallpox.

Jahaje, the mother, was seven months pregnant at the time of her attack. On 7 April she
complained of severe abdominal pain and two days later she gave birth to a premature son who
only lived for a few days. The premature onset of labour was, in all probability, caused by

her illness, despite its mildness.

Champawatti, the daughter, made an uneventful recovery from her smallpox but her
vaccination site became infected and formed an inch wide ulcer on her amm, Possibly as a
result of an accompanying septicaemia she developed osteomyelitis in one leg. In December

1975 she was treated surgically in Biratnagar hospital and she only began to walk at the age
of 18 months.

When last seen in April 1976 the family was happily recovered although Champawatti's leg
is slightly deformed.
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8. SURVEILLANCE FROM 1970-1975

During the period up to zeropox, and on to July 1975, surveillance was carried out in all
those districts not under the control of the Integrated Health Service by personnel of the
smallpox eradication programme.

Surveillance was carried out on a regular basis by senior vaccinators. Working to a
timetable prepared by the district supervisors they made a circuit of all the panchayats in
their areas in a regular monthly or two monthly cycle. At the panchayat they made contact
with the Pradhan Panch (the panchayat leader) and ward members, and made inquiries of them
concerning any cases of rash. They also visited schools, fairs, markets and other gathering
places in a planned .rota, collecting information from each. Information collected was

always of the positive type, no negative reporting system was used or found to be necessary
at this time.

All suspect case reports were followed up immediately by the senior vaccinator and the
district staff.

No house-to-house surveillance was carried out by the senior vaccinators, who were too
few in number in each district to make this possible, but each house in each district was
visited once a year by temporary vaccinators for the purpose of primary or revaccination.
The temporary vaccinators had training in, and were instructed to do, smallpox surveillance
at the same time. '

Information on outbreaks came from SEP staff, other health workers, local officials,
businessmen and many others. All health units were under instructions to report any outbreaks
that came to their notice to the SEP, and other organizations not involved in health also acted
as secondary surveillance agents. The source of information, where this was recorded, is
summarized in Fig. 39.

FIG. 39. SOURCE OF INFORMATION ON OUTBREAKS 1973-1974

: Other
SEP staff health staff Others Total
1973 | 16 (41.0%) 9 (23.1%) 14 (35.9%) 39
1974 | 83 (72.8%) | 14 (12.3%) 17 (14.9%) 114

No financial inducement was offered to either the public or health workers up to March
1975 when a reward of Rs 100 was offered. By this time zeropox had nearly been achieved.
Whether the flow of information would have been eased by a reward at an earlier stage is open
to conjecture, but, as described later this surveillance system appears to have functioned
quite adequately without it.

Surveillance since July 1975

For the "post-zeropox" period a surveillance system has been established in all districts
of Nepal to a standard that ensures that any cases of smallpox will come to the attention of
the SEP staff. The nature of the organization has been adapted to suit the terrain, the
population density, the risk of importation and thé nature and number of available staff.

In July 1975 a new operational guideline was produced which described the surveillance
organization (see Annex 7). Each district was assigned to one of three categories on the
basis of the criteria listed above. The distribution of the districts of each category is
shown in Fig. 40. These categories are organized as follows.



SME/77.1

page 54

11l AYOOILYD = m..\ —

11 AYODILVD ] =

| A¥ODILVD 3

G/6T ANNL AONIS HONVITIZAANNS FAILOV ¥O04 SIOIYLSIA 40 NOILVOIAISSVID

‘0% "DI4




SME/77.1

page 55
Category I. This includes the areas most vulnerable to importation - 88% of outbreaks
from January 1973 to April 1975 occurred in these districts. This category comprises all

the districts completely covered by the malaria eradication programme plus the six districts
fully under the Integrated Health Service pilot project. The districts served by each of
these organizations can be seen from Fig. 41.

Every house in these districts is visited once a month by either a malaria house visitor
in the non-integrated districts or a junior auxiliary health worker (JAHW) in the integrated
districts. The exceptions to this are those houses in the non-integrated districts that lie
within the zone of high malaria transmission. These are visited twice a month by the malaria
house visitors.

The interest of malaria workers is primarily in cases of fever, but they have been
instructed to inquire also about cases of rash of any sort, with or without fever. They carry
“smallpox identification pictﬁre cards to show to householders. Any suspect cases found during
their visits are reported immediately to their supervisors, who inform the district smallpox
personnel so that appropriate investigations can be made.

The system of supervision and assessment of malaria workers is described on page 58.

The JAHW's are specifically trained to look for smallpox as part of the Integrated
Health Services programme. They carry smallpox identification cards and ask specifically for
information on cases of rash and fever. They report all such information to their field
supervisors for appropriate action. They are also required to ensure that householders are
aware of the Rs 1000 reward offered for information and of what action they should take if they
should encounter a case. The structure and the supervision system of the Integrated Health
Service is described on page 58.

Innon-integrated category I districts, secondary surveillance of schools, markets and
other gatherings is carried out on a routine basis by the smallpox senior vaccinator, or
temporary vaccinators if any have been employed. They work to a timetable prepared by the
district and assistant supervisors. This timetable is also used for assessment (see page 71).

Surveillance assessment in non-integrated category I districts is carried out routinely

by district and assistant supervisors. All category I districts have also been assessed by
national assessment teams. The methods and results are described and analysed in detail
on page 71.

Category II (see Fig. 40). This category includes the districts of Bagmati zone which
were the site of considerable secondary spread during 1974 and three other districts which
experienced importations during that year. Parts of some of these districts are within the
malarial zone and personnel of the malaria eradication programme are working there.

The houses in those areas served by the malaria eradication programme or the Integrated
Health Service are visisted once a month by malaria house visitors or JAHW's in the same way
as are the houses in category I districts. Where there are no malaria or integration workers
the houses are visisted in a routine two-monthly cycle by smallpox senior vaccinators. They
search house-to-house, marking each house with a dated stencil as they go. Information on
cases of rash and fever is sought from the occupants of each house. They are shown the
identification card and they are reminded about the reward and of what they should do in the
event of encountering a case of smallpox. In each ward it is also the duty of the surveillance
workers to paint reward slogans in conspicuous positions.

The vaccinators also carry out secondary surveillance in schools, markets and other
gathering places in a routine, planned cycle of approximately two months.

Supervision of the vaccinators and assessment of their work is performed by the district
and assistant smallpox supervisors (see page 57).
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Category III (see Fig. 40). This category includes those districts with the least
accessible areas. Few of them have roads (see Fig. 4) and almost all travel is therefore
on foot, making surveillance slow and arduous. Outbreaks in these districts were limited
to one imported case in Rukum in 1974 that was detected in 28 days, two imported outbreaks in
Bahjang, also in 1974, detected in 28 and 16 days respectively, and two imported cases in
Mugu in 1973 that were detected in 22 and 11 days respectively. All these discovery times
are well below the national average.

Except in those areas where integrated health services or the national malaria eradication
programme is in operation, both primary and indirect surveillance is carried out by smallpox
senior and/or temporary vaccinators working from house-to-house and in markets, schools and
other gathering places. The cycle of surveillance varies from two to six months with the
district and the terrain.

Supervision and assessment are carried out as in districts of categories I and II.
In 1975 SEP staffing in 28 Mid-Hill districts in categories II and III was strengthened
by the addition of between one and 10 extra senior vaccinators in order to improve surveillance

efficiency.

Supervision of surveillance

Supervision of smallpox surveillance is carried out by workers from three organizations.

1. Smallpox eradication programme

2, Integrated health services

3.  National Malaria Eradication Organization (NMEO)
1. Smallpox eradication programme

The organization of the SEP has already been described. Routine surveillance work is
carried out by the lowest cadre of permanent worker, the senior vaccinator, and by temporary
vaccinators where these are employed. In category II and III districts, except where the

integrated health services are working, they are responsible for primary house-to-house
surveillance and secondary surveillance in schools, factories, markets, fairs and other places
where there are concentrations of people.

At the beginning of each month each district supervisor prepares detailed itineraries for
the next month for each vaccinator in the district or districts under his control, as well as
supervision programmes for himself and the assistant supervisor. Where temporary vaccinators
are employed the senior vaccinators act as additional supervisors.

The programme for the vaccinators covers all the panchayats over a period of two months
in category II districts and over four to six months in category III districts, and specifies
the villages, markets, etc., to be visited on each day of the month. The programmes for
category I districts list only markets and schools.

The programme for the supervisors is so designed as to enable them to check the work of
the surveillance workers in two ways:

(a) by direct observation in markets, schools and sometimes in villages at the
scheduled time of the worker's visit;

(b) by indirect assessment of the house-to-house surveillance carried out in previous
months or earlier in the same month.

The schedule for supervision is not disclosed to the vaccinators so as to make the
assessment more valid.
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A record of all surveillance work by SEP staff is kept on form SEP2a. The results of

supervisory visits are recorded on form SEP3a. A summary of these forms is prepared by the
district supervisor on form SEPb6a. (See Annex 6 for English translation of these and other
forms.)

2. Integrated Health Service

In those districts and parts of districts served by the Integrated Health Service (see
Fig. 41) house-to-house smallpox surveillance is carried out by junior auxiliary health
workers (JAHW) on a monthly basis. One JAHW is responsible for a population of approximately
5000 people and works from a health post. He makes a regular report of all cases of rash anq/
or fever and arranges for their referral to the nearest curative unit. Investigations of any
rash report made by a JAHW is the responsibility of his field supervisor.

Supervision of surveillance by JAHWs is carried out:

(a) By direct supervision of the JAHW by the field supervisor at the time of his visit

to a village. The field supervisor is involved in the planning of the programme of
work for each of the JAHWs under his supervision and may arrange with them a time when
they can visit a village together. Alternatively he may spring surprise visits.

(b) Direct or indirect supervision by district level staff, also working from the
JAHW's field programme.

(c) Indirect checking of the monthly returns by reference to the referral figures,
blood films, etc., produced during the month by the JAHW.

Independent assessment of surveillance in integrated districts has been made by the SEP
national assessment teams.

Although the surveillance work in these districts is not under the control of the
smallpox eradication programme, and despite the fact that smallpox is only part of the work
of the JAHW, the regular visiting gives the JAHW a comsiderable knowledge of his small target
population and makes it very unlikely that cases of smallpox would escape his attention.

3. National Malaria Eradication Organization

The malaria eradication programme is in operation in the whole of 15 districts and parts
of others (see Fig. 42). The organization is structured into regions, districts, units and

localities. The units and localities do not correspond with the administrative divisions of
the country.

Surveillance in all houses in each locality is made every two or four weeks depending

on the intensity of malaria transmission (see Fig. 42) by malaria house visitors. Inquiry
is made for any occupant with fever and/or rash, Blood slides are taken and an appropriate
report is made. The visits are made to a fixed timetable prepared at unit level by a

malaria inspector.
Supervision of the house visitors is by malaria inspectors as follows:

(a) Direct, on-the-spot visits to ensure that workers are in the villages assigned to

them for the day. This is carried out both by arrangement with the house visitors and
as surprise checks.

(b)  Indirect supervision A. Houses are visited to check that blood slides were taken

from all house occupants suffering from fever at the scheduled time of the malaria
house visitors' call.

(¢)  Indirect supervision B. A check is made that the number of slides taken from each
locality does not fall below a nationally acceptable level.
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At present house visitors are expected to produce slides from 1% of the population of
their localities every month.

Responsibility is delegated well to the end of the chain of authority in this programme
and a very short time elapses between the discovery of faulty surveillance activity and action
being taken to correct it. The requirement to take blood slides and the ease of checking
their origin makes dereliction of duty very hard for malaria house visitors. As in the
integrated districts there is a large number of workers in the field, and although their prime

duty is not smallpox surveillance it is most improbable that they would not come to hear of
any cases of smallpox that did occur.

Fig. 43 shows for each of the districts wholely covered by the MEP the percentage of the
population recorded as having suffered from fever during each month of 1975 and the annual
blood examination ratio. The standards for these two parameters are 1% and 12% respectively.
Figures lower than this are taken as indicating substandard surveillance.

Surveillance in the absence of smallpox can also be evaluated in terms of suspect case
reporting. Fig. 44 shows the incidence of such reports by district in 1975-1976. The
difference between the overall rates for the integrated districts and the SEP districts is
not significant but the rate for those districts under surveillance by the NMEO is signifi-
cantly higher than the rates for districts covered by either of the other two organizations,
Fig. 45 shows the distribution of suspect case reports by months for April 1975 onwards.

Fig. 46 shows the origin of the information on suspect cases received by the district offices.

Surveillance teams

In 1972 four surveillance teams were established. These consisted of one surveillance
inspector (equivalent to a district supervisor), one assistant inspector (equivalent to an
assistant supervisor) and one or two surveillance aides (equivalent to senior vaccinators).
They superseded the containment teams which had been established earlier but which had failed
to be as effective as had been hoped, mainly for administrative and financial reasons.

The purpose of the teams was to support and supplement the district personnel in either
surveillance or containment activities in relation to outbreaks. For a number of reasons

it was found that a reduction to two teams would be an advantage and this was duly carried out
in 1973.

The teams have been used since "zeropox" to carry out special searches. Working with
the assessment teams and on their own they have carried out detailed house-to-house searches
of all 18 Terai districts and the districts of Kathmandu, Lalitpur and Bhaktapur in the
Kathmandu valley. No cases of smallpox, either new or old, were found during this search,
although a number of suspect cases have been reported by the teams during the search.

The teams are now employed in a search of the Hill districts that were infected during
1972-1975.

The districts .in which the surveillance teams have worked since 1973 are shown on
page 66.
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FIG. 43. INCIDENCE PERCENTAGE OF FEVER REPORTED BY MONTH, 1975-1976
DISTRICT J| F{ M| Al M| J| Jd| A| s| O N | D | *ABER
KANCHANPUR | 0.8 1.1} 1.3| 1.2{ 1.1} 0.7| 1.0 1.3{ 1.5] 0.9] 1.1} 0.8} 13.0
KAILALI 0.8] 0.7} 1.3{ 1.3| 1.2| 1.0} 1.0] 1.1] 1.2} 0.7]| 1.0{ 0.7|| 12.5
BARDIYA 1.1 1.2] 1.4 1.5] 1.5} 1.4] 1.1 1.4 1.5 0.8] 1.0} 0.9fF 14.7
BANKE 1.01 1.1} 1.3 1.3) 1.2) 1.3] 1.1] 1.41 1.2] 0.6 1.2] 1.0 13.7
DANG 0.8] 0.9 1.3 1.4] 1.3] 1.1} 0.9] 0.9| 1.2] 0.8] 0.9} 0.9| 12.5
KAPILVASTU 1.5]| 2.0} 3.3} 2.7] 2.2| 2.2| 2.0 2.6} 3.1} 2.7] 2.5] 1.7|| 28.8
RUPANDEHI 1.2] 1.6] 1.7] 1.5] 1.4] 1.7] 1.2] 1.2] 1.6] 1.7} 1.6] 0.9 417.3
NAWALPARAST | 1.3| 1.8] 2.61 2.3| 1.8] 1.7] 1.8] 2.31 2.3| 1.91 1.7{ 1.3{l 23.0
CHITWAN 0.9[ 1.0[ 1.4 | 1.6] 1.4} 15[ 1.5 1.5] 1.6 1.41 1.2| 1.00} 16.4
SARLAHI 1.1] 1.2 1.4 1.3] 1.2] 1.2 1.2} 1.6] 2.1] 1.8] 1.3 1.1)| 16.9
MAHUTART 0.6] 0.7 0.7} 0.9| 0.8| 0.8} 0.8] 1.0} 1.1] 1.2} 1.0| 0.8) 10.7
DHANUSA 0.8| 0.9] 1.0| 1.0 1.0} 0.9] 0.1] 1.1] 1.2| 1.3} 1.1} 0.8] 12.4
SUNSARI 0.8] 0.7} 0.9] 0.9 1.0} 1.0} 1.1] 1.1| 1.1} 0.9} 1.0] 0.8] 11.8
MORANG 0.9] 1.0] 1.2[ 1.1] 1.0} 1.1] 1.1} 1.1 1.3} 1.0] 1.1} 0.8 13.0
JHAPA 1.31 1.5] 1.7 | 1.7] 1.6 1.47 1.4] 1.6] 2.0} 2.0} 1.9] 1.8} 19.5

" ABER = Abnormal Blood Examination Rates.
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FIG. 46. SOURCE OF INFORMATION ON SUSPECT CASES BY DISTRICT, 1975-1976 (TO JULY) (%)

District S.E.P. Staff |Malaria Starr | OPST ML ppso fporan
TLAM 5 (9 8 (15) 8 (15) | 33 (61) 54
JHAPA 1% (1) 21 (18) 8 (] 72 (6} 117
MORANG 57 (28) 39° (19) W (D] 91 W] 2m
DHANKUTA 28 (37) L8 (63) 76 .
TERATUM %3 (50) 2 (3| 3 Wy 66
SANKHUWASABA 70 (72) 6 (6) |21 (22) 97
SUNSARI 5 (6) 15 (17) 6 (7) ] 63 (70) 89
BHOJPUR 1 (2) 42 (98) L3
SAPTARI 17 (49) | 18 (51) 35
OKHALDUNGA 1 (W) 2 (7" 25 (89) 28
SOLUKKUMBU 14 (25) 5 (9| 36 (66) 55

. KHOTANG 1D 1 )| 24 (92) 25
UDAYPUR _ 19 (59) 3 (9] 10 (32) 32
MAHOTART 26 (10) 16 (6) 7 (3 {201 (81)] 250
STNDHULI 12 (4O) 18 (60) 30
RAMECHHAP 1 (8 13 (92) | 14
DHANUSHA 5 (2 7 (3 1 (0.5) |237 (95) 250
SARTAHT L (3) 28 (2h) 3 (3| 8 (70) 118
KATHMANDU 5 (1) - 1 (2 Lo (87 46
LALITPUR 13 (57) 1 2 (9 7 (30) 23
BHAKTAPUR 3 (50) -3 (50) 6
NUWAKOT D 2 (22) 6 (67) 9
DHADING 2 (50) 2 (50) 4
KABREPATANCHOK 3 (50) 2 (33) 1 (17 6
SINDHUPALCHOK k9 (81) 1 (.05) 2 (| 3 (7) 18k
PARSA . 50 (48) | sk (52) 104
RAUTAHAT 6 (27) | 16 (73) 22
CHITWAN 82 (66) 10 (8) 2 (2] 30 (b 124
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FIG. 46.  SOURCE OF INFORMATION ON SUSPECT CASES BY DISTRICT, 1975-1976 (TO JULY) (%) (cont'd)

District S.E.P. Staff | Malaria staff O“;qeorrf:raslth Public  |TOTAL
MAKWANPUR 6 (13) 27 (56) 1 @] % 9 48
TANAHU 21 (48) 1 (25) 12 (27) L4
GORKHA T7 o (18) b1 27 (71) 38
SYANJA 53 (79) _ 6 ] 8 (12 67
LAMJUNG 3 (60) 1 (20) 1 (20) 5
RUPANDEHT 28 (26) Lo ()| 77 (70) 109
ARGAKANCHI 36 (100) 36
GUIMI 22 (100) 22
PALPA 1 (31 13 (36) 1 3] 11 (o) 36
NAWALPARAST Ly (35) 13 (10) k(3] 63 (B2) 124
KAPTLVASTU 119  (60) 7 () 2 (69 (33 | 197
RAGLUNG .25 (6h) ‘ 1 (3] 13 (33 39
MYAGDI 2 (100) 2
PARBAT 13 (54) 11 (46) | 24
DANG 8 (36) 14 (6h) 22
ROLPA 10 (38) 2 (M 1 (54) 26
BANKE 37 (Lo) 3 (3 0 (1| 43 (46) 93
KATLALT 3 (13 2 (9 2 (9] 16 (69) 23
DARCHULA 1 (100) 1
DANDEIDHURA 30 (77) : 9 (23) 39
KANCHANPUR 13 (43) & (27 9 (30) 30
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MOVEMENT OF SURVEILLANCE TEAMS 1973-1976
Year Month District
1973 January Salyan
February Dhading
March Rauthat, Dang
April Jumla, Mugu
August Dandeldhura, Rupandehi
September Kapilvastu
November Morang, Jhapa
December Narayani Zone
1974 February Siraha
March Jhapa
June Kapilvastu, Sarlahi
August Ramechhap
October Dhading
December Rauthat, Morang, Sunsari
1975 January Morang
February Rauthat
March Morang
April Saptari, Siraha, Morang
May Saptari, Siraha, Jhapa
June Rauthat
August Sunsari, Morang
November Saptari, Kailali, Kanchanpur
December Parsa
1976 February Nuwakot
March Gandaki Zone, Nawalparasi, Dhanusha, Mahotari,
Sarlahi ’ ‘
April Morang, Jhapa, Sunsari, Banke, Bardiya, Kailali
June Saptari, Sunsari, Bara, Parsa, Rauthat
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Special surveillance

During 1975 a number of special searches were made of vulnerable areas.

1, In Morang district - three searches were made during March, April and May 1975.

Between 20 and 35 temporary workers were employed for two weeks on each occasion to search
panchayats in which cases were known to have occurred, and others that were thought to be
particularly vulnerable, No new outbreaks of smallpox were discovered by these teams,

but it was found that information on many of the same suspect cases was obtained from several

different sources, suggesting that the surveillance was of a high enough standard to have
detected any extant outbreaks,

2. Siraha district - a special search was made in April 1975 because of the persistence

of smallpox in Madhubani district, Bihar, whence had come 12 importations in 1974 - seven

of them to Siraha and its two neighbours, Saptari and Dhanusha. Two workers made a general
‘gsearch of the whole district in two weeks using indirect surveillance methods. No new
outbreaks were discovered,

3. Saptari district -~ 10 temporary workers were employed to search 10 panchayats in
April 1975 after a suspect case had occurred in Agadi panchayat. No further cases were
discovered, and the original case was finally diagnosed virologically as chicken pox.,

4, Tibetan refugee camps - a survey of the inhabitants of nine refugee camps was made with
the intention of establishing a date for the last outbreaks in Tibet, No evidence was
found for any transmission more recent than 1961 in Tibet. Full details are given below.
A less thorough survey was reported in 1969. Here again there was no evidence of recent

transmission.
SPECTAL SURVEY ON TIBETAN REFUGEES
Age-distribution of people examined
1l yr 1-4 yrs 5-14 yrs Over 14 Total
71 223 492 1 564 2 350
Age- and sex-distribution of individuals with pock marks
Age 15-24 yrs | 25-34 yrs | 35-44 yrs | 45-54 yrs | 55-64 yrs Over 64 Total
M 1 6 4 7 1 4 23
1 7 7 2 2 1 20
Total 2 13 11 9 3 5 43
Place and year of infection with smallpox
Oriein Before | 1901 | 1911 | 1921 1931 | 1941 . 1951 | 1961 1971 to Total
& 1901 |-101|-20|-30 | -40| -5 | -60|-70| present ota
Tibet 1 1 2 2 7 13 9 1 0 36
Nepal 0] 0 0 0] 1 0 2 3 0 6
Bhutan 0 0 0 0 0 0 0 1 0 1
Total 1 1 2 2 8 13 11 5 0 43
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Surveillance during 1972-1975 - evaluation

The final judgement of the efficiency of a surveillance system rests on the proportion
of existing outbreaks it discovers and the speed with which it discovers them. Fig. 47
shows the distribution of the duration of outbreaks from the onset of the first case to
the date of discovery for the two-and-one-half years.

There is obviously a high degree of correlation between the length of time before an
outbreak is discovered and the number of cases that occur in it (r = 0.74 for 1974). 1In
the ideal situation all outbreaks would be discovered within one incubation period of the
first case, thus making the prevention of further cases possible. However, two incubation
periods can be comsidered very good within the constraints of Nepalese communications, and
three incubation periods by no means unpraiseworthy.

In 1973, 1974 and 1975 the percentage and number of outbreaks detected within 28 days
(two incubation periods) were51.2% (22), 48.3%(87) and 72.7% (8) respectively. On the other hand,
outbreaks more than eight weeks old (four incubation periods) accounted for 13.9% (6) of cases
in 1973 and 16.7% (30) in 1974, These 36 outbreaks comprised 501 cases, a mean 13.9 per
outbreak, 32% of the total cases in the two years. The speed of detection, taken quarter by
quarter did not alter significantly throughout the three years. :

The minimum level of surveillance efficiency in terms of speed of detection that is
compatible with interruption of transmission is very difficult to assess. Outbreaks which
led to secondary spread in Nepal were more remarkable for the excessive length of their
containment period than for unduly long delays in their detection. The distribution of
discovery delay times among those outbreaks known to have acted as sources for secondary
or further spread in 1974 is not significantly different from the distribution for all the
other outbreaks in the same year (X% = 6.55 4df.). However, the comparative shift towards
longer periods in the containment delay times of these outbreaks is more than can be attri-
buted to chance (X2 = 26.78 3df.) p = €.00l). This would suggest, from the few outbreaks
available for analysis, that the discovery delay is largely irrelevant within very wide
limits provided that containment, once started, is rapidly effected. It also begs the
question of whether containment, when it is carried out for any reason ineffectively,
can act to spread smallpox in some more positive way than by merely allowing more time for
transmission to occur. One can surmise that occupants of infected areas who resist

vaccination may both delay the containment effort and, by moving to other areas to avoid
vaccination, spread smallpox.

FIG. 47. DELAY IN DISCOVERY OF OUTBREAKS BY YEAR
1973, 1974, 1975

Days (%)
Outbreaks Total
0-14 15-28 29-42 43-56 57 and over 9

1973 | 18 (41.9) 4 (9.3)) &4 (9.3)] 11 (25.6) 6 (13.9)] 43 (100)
1974

First qtr 16 (23.5) 18 (26.5)1 17 (25.0) 9 (13.2) 8 (11.8)] 68 (100)
Second qtr 18 (21.4) 23 (27.4) | 22 (26.2) 6 ( 7.1) 15 (17.9)] 84 (100)
Third qtr 1 (5.9 4 (22.5) 2 (11.8) 4 (23.5) 6 (35.3)] 17 (100)
Fourth qtr 3 (27.3) 4 (36.3) 1(9.1) 2 (18.2) 1 ¢ 9.1){ 11 (100)
Total 38 (21.1) 49 (27.2)| 42 (23.3)| 21 (11.7)| 30 (16.7)| 180 (100)
1975 6 (54.5) 2 (18,2) 2 (18.2) 1 (9.1) 0 11 (100)
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Too few of the districts had sufficient outbreaks to make a mean discovery delay time
valuable, but the distribution of the very long outbreaks was as follows:

Outbreaks undetected
District for more than 56 days ToFal outbreaks
in 1974-1975 in 1974-1975
Morang 13 53
Lalitpur 1 1
Kabrepalanchok 1 10
Mahotari 3 19
Saptari 1 9
Jhapa 2 16
Dhanusha 1 15
Dhading 2 4
Sarlahi 2 6
Rupandehi 2 5
Ramechhap 1 1
Rauthat 1 2

Analysis of that group of outbreaks having discovery delay times of less than 15 days
shows no significant differences from the remaining outbreaks, They did not occur predo-
minantly in any one district and no differences are apparent in the distribution of sources
of information which led to their detection., Neither their sites of origin nor their con-
tainment delays are unusual, There appears to have been no common factor which predisposed
to their early detection. A somewhat disappointing finding.

In the two years that have elapsed since the last case, the surveillance system has
uncovered one "dead" outbreak of four cases that had escaped detection in Kailali district
more than two years previously. No other information has ever suggested that all other
outbreaks had not sooner or later been discovered. This being the case, the list of known
outbreaks can be used for retrospective analysis of surveillance efficiency.

By accumulating the difference between the number of outbreaks starting and the number
of outbreaks detected in each month (Fig. 48) and comparing each month's accumulated total
of undetected outbreaks with the number of outbreaks that were actually detected during the
month, an index of surveillance efficiency can be derived. Unlike the discovery delay,
which measures efficiency over the period of delay for each outbreak, which is of course
variable, this index establishes efficiency over a fixed period. Provided this period
corresponds to the cycle of surveillance it can be useful, By this index it can be seen
that efficiency for most months was in the region of 40%, rising to over 50% during May and
June of 1974,

The accumulated total of undiscovered outbreaks rose to 41 during May 1974 but these
were distributed over 27 districts and posed no threat to the non-endemic status in any one
district,

9, ASSESSMENT ACTIVITIES

Routine assessment of active surveillance activities since July 1975 has been carried
out by the use of a subjective questionnaire administered by District Supervisors in their own
districts and by the two national assessment teams (see "Assessment teams").

The proforma contains four questions:

Have you seen anybody recently inquiring about smallpox cases?

Has anybody shown you the smallpox recognition card recently?

Do you know about the reward offered for information about smallpox?
Do you know where to report any case of smallpox you hear about?
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All of these questions are open to interpretation but, provided a liberal view is taken by
the assessor, they can give reliable information on two factors:

(a) Whether surveillance workers have been working in the panchayat under assessment -
questions 1 and 2.

(b) Whether the publié awareness of the reward and appropriate action to be taken
is at such a level that cases of smallpox would be brought to the attention of the
authorities if they occurred - questions 3 and 4,

Questions 1 and 2 are more appropriate to those areas where smallpox eradication
programme staff are operating, as these workers follow a routine aimed at providing the
answers to these very questions, Malaria and integrated health service workers may be
remembered as visitors, but not in connexion with smallpox, and they may well not use the
identification card.

Questions 3 and 4 can be, and a small sample survey shows they frequently are,
answered by reference to the thrice daily bulletin on Radio Nepal. Radios are a widespread
luxury in Nepal.

The survey alluded to above clearly demonstrated that this assessment method, used
within a short time of surveillance by reliable workers, could produce a good indication
of surveillance efficiency. Full details are appended to this section.

The overall problem lies with the subjectivity of the test. The results of assess-
ments by the national assessment teams vary very considerably from those produced in the
same panchayats by district and assistant supervisors (see Fig. 49). These supervisors,
assessing their own workers, invariably err on the side of generosity, while the national
teams demonstrate perhaps an excessive zeal for accuracy on the part of the householders.
The two sets of figures give a maximum and minimum for those districts which have been
assessed by both groups. The truth probably lies closer to the lower than the upper
figures, but the lowest assessments are still compatible with sufficient public awareness
to make the undetected existence of cases of smallpox improbable, It seems likely,
although there is no factual evidence to support it, that even if only 5% of the householders
of a village know of the reward, an outbreak will not exist undetected for long.

Assessment of active surveillance by district personnel

The quality of surveillance in all non-integration districts is assessed routinely,
District and assistant supervisors design for themselves programmes of supervision and
assessment to cover all their panchayats over a period of months, In Category III districts
a complete round of assessments may take a full year., In Category I and II districts it is
generally completed within two or three months,

The district and assistant supervisors, acting individually, visit each panchayat and
assess the surveillance that has been carried out there by using the questionnaire described
on page 69, The questiomnaire is administered to whichever adults happen to be available
in at least 50 households in each panchayat, If there is a school the supervisor will pay
a visit to it and inquire as to whether a surveillance worker has been there at the time
scheduled on his surveillance programme, The reward slogans on the walls in the villages
are examined.,

The findings of the supervisors are summarized on form SEP 15 (Annex 6) and these
are collated at SEP headquarters on a District Summary Form.

The results of the active surveillance assessments by District Personnel are summarized
in Fig, 50.

The frequency of assessment is indicated in Fig. 51. Each monthly assessment covers
only part of the total complement of panchayats in a district.
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FIG. 49. DISTRICT AND NATIONAL ASSESSMENT RESULTS FOR COMPARISON

DISTRICT SAMPLE | Q1 % | Q2 % [ Q3 % | Q4 %

DA 1397 86.0 | 79.0 | 79.0 | 74.0
NA 689 4.8 | 19.4 | 144 | 12.5

BARDIYA

BANKE ‘DA 12hkg 51.7 | 30.9 | 55.0 | 52.9
NA 1157 11.2 | 16.1 | 15.9 | 15.8

kancEanpur DA | 2324 | 3h.5 | 26.9 | 36.6 | 29.6
‘ NA | B89 | 1.2 | 17.7 | 1h.3 |37

NAWALPARAST DA | 11640 | 60.7 | 61.6 | 5k | 47.1
No | 1360 | 3.8 | 10.0 |11 | 10.0

kAPTLvASTy DA | 9187 .| 45.0 | 47.5 | 50.6 | 47.3
NA | 195k 1.2 | ka1 {1101 | 1047

RUPANDERT DR | 2659 27.4 | 25.1 | 25.8 | 22.1
NA | 1638 . | 3.5 | 11.5 | 12.1 | 9.5

MAHOTART DA | 2897 4y 8 t 22.0 | 38.7 | L41.5
NA 884 24,2 9.3 | 16.4 | 14.0

DHANUSHA DA | 2570 25.4 | 27.7 | 28.4 | 28.1
NA Log 16.7 9.3 | 18.8 | 14.7

SARLAHT DA | 2450 iy b 1 40,3 | 45.8 | 42.9
NA | 1130 34,5 | 21.1 | 22.3 | 14.1

MORANG DA | 2266 55.4 | 5%3.2 | 51.1 | 49.9
NA | 1316 38.2 | 18.0 | 33.6 | 20.8

SUNSART DA | 7112 1 41.8 | 30.3 | 34.9 | 31.3
NA {1117 24.8 5.6 | 24.9 | 19.4

JHAPA DA | 4761 51.3 | 44.3 | 46.5 | 49.7
: NA 891 18.1 | 10.4 | 26.8 | 20.5

LALITPUR DA | 5903 74-% 62.6 | 63.3 | 60.0
NA | 758 33.5 | 13.8 | 51.5 | 35.3

KATHMANDU DA | 7271 85.9 | 75.2 | 72.3 | 76.1
© NA | 1823 224 | 1b.h | 38.1 ] 31.8

BHAKTAPUR DA | 2243 14,7 | 64.6 | 63.9 | 60.9
NA 607 50.7 | 20.9 | 52.0 | 33.0




FIG. 50. MEAN SCORES ON ASSESSMENT BY DISTRICT (1975-76)
DISTRICT Q1. % Q. % Q3. % Q4. % SAMPLES

Nuwakot 50.6 49.0 39.9 30.6 9286
Dhading 3.5 2.9 2.7 1.4 368
Rasuwa 43.3 53.3 33.3 25.0 60
Lalitpur 4.4 62.6 63.3 60.0 5903
Kathmandu 85.9 75.2 72.3 76.1 7271
Sindhupalchok 35.2 31.6 32.4 33.6 L687
Bhaktapur 74,7 64.6 63.9 60.9 22h3
Kabre 89.8 58.5 81.9 82.7 2528
Parbat 65.8 60.8 71.0 76.4 13757
Lamjung 61.8 k9.6 61.1 29.9 2009
Gorkha 30.7 L34 51.8 31.7 6058
Tanahu 79.1 81.6 1.9 70.5 973
Manang - - - - -
Syangja 71.9 65.5 59.8 54.8 2343
Kaski - - - - -
Teheratum 68.7 62.8 62.9 66.8 3163
Dhankuta 61.9 49.3 59.5 53.8 3089
Sankhuwas 71.6 60.4 6h.1 56.3 3144
Morang 55.4 58.2 51.1 k9.9 2266
Sunsari 41.8 30.3 34.9 31.3 7112
Makwanpur 39.9 4.8 36.2 31.1 589
Chitwan 81.5 40.5 75.0 72.4 1747
Parsa - - - - -
Bara - - - - -
Rauthat - - - - -
Okhaldhunga 75.9 69.7 80.8 67.2 1434
Khotang 42.0 37.8 411 40.1 1546
Solukhumbu 77.6 76.0 66.6 6h4.1 1394
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FIG. 50. MEAN SCORES ON ASSESSMENT BY DISTRICT (1975-76)
(continued)
District QL.% Q2% Q3.% Q4. % Samples _

Bho jpur 72.8 66.2 71.0 66.2 6359
Siraha 60.6 k7.7 53.5 Lo.1 810
Saptari 81.1 55.3 38.9 31.1 L3y
Udayapur 42,1 34.0 4o.3 36.5 1399
Pyuthan 6L.7 66.8 73.6 59.7 7439
Rukum 71.6 77.2 66.9 | 61.1 825
Rolpa 75.1 75.7 69.4 67.0 2077
Salyan 84,9 79.7 77.5 75.5 kool
Dang 81.3 82.9 75.3 70.6 4182
Jhapa 51.3 L, 3 L6.5 k9.7 k761
Ilam 75.1 73.4 82.2 73.4 2302
Panchthar 77.5 75.7 73.3 70.2 3805
Taplejung 88.3 89.3 92.3 92.8 1907
Dolpa 56.7 81.7 59.3 Ll 4 1527
Myagdi 97.0 97.0 95.4 ok.2 1866
Mustang 88.8 92.7 89.8 89.5 410
Baglung 82.0 83.3 65.4 81.6 6034
Nawalparasi 60.7 61.6 5h.4 47,1 11640
Kapilvastu 45.0 47.5 50.6 L7.3 9187
Rupandehi 27.k 25.1 25.8 22.1 2659
Palpa 52.9 47.6 45.9 37.4 2581
Gulmi 71.9 70.9 70.0 70.8 2006
Argakhanche 95.0 94,1 98.9 90.0 1618
Kailali - - - - -
Achham ‘ 83.3 87.2 | 75.9 69.8 1526
Doti 4L8.7 47.8 50.2 k2.6 4229
Bajura - - - - .
Bhajang - - - - -
Dolakha 39.6 20.5 31.6 32.2 2997
Mahotari i, 8 22.0 38.7 §1.5 2897
Dhanusha 35.4 27.0 28.4 28.1 2570




FIG. 50. MEAN SOURCES ON ASSESSMENT BY DISTRICT (1975-76)
(continued)

District Ql.% Q2.% Q3.% Q4. % Samples
Sarlahi L4 4o.3 45.8 42.9 2450
Sindhuli 67.2 60.6 68.7 64.9 1459
Ramechhap 62.8 41,5 63.1 43.1 833
Jumla 69.2 72.9 65.5 64.3 3482
Tibrikot 73.9 76.6 68.9 64.9 919
Humla 67.0 88.0 68.0 64.0 100
Mugu 84.9 82.3 81.1 81.1 470
Kanchanpur 84.5 26.9 36.6 29.6 232k
Baitadi 80.9 73.5 40.5 39.6 1448
Darchula 93.9 72.8 16.8 41.5 850
Dandeldhura 59.5 45.6 65.8 49 k4 2647
Bardiya 85.9 78.8 79.2 74 .1 139§
Banke 51.7 30.9 55.0 52.9 1249
Dailekh 85.3 83.3 80.0 83.8 8060
Jajarkot 60.5 L, 1 37.6 33.3 4680
Surkhet 5.0 k1.6 63.4 54.8 640
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FIG. 51. SURVEILLANCE ASSESSMENT REPORTS RECEIVED BY NEPALESE, MONTHS, 1975-76
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FIG. 51. SURVEILLANCE ASSESSMENT REPORTS RECEIVED BY NEPALESE, MONTHS, 1975-76
(continued)
Months
Zone District 1 {2 3414|516 (78 }9 jlo |11 12
SANKHUWASABHA x pox x| x ol x el o b | X *
MORANG X1 *1*|* | XX |xXx| XX |X * *
SUNSARI "3 T R D R I R R B e X *
GANDAKT PARBAT X1X{X|XiXx¢§{~* * * * * * *
LAMJUNG x{x {x fxix{x[x]x |~ {* [|* [|=
GORKHA xlx | *= =1« * 11+ |x * *
TANAHU x s dx ts] x] =]« ]+ | * *
MANANG X1X (X X[ XX 1xX|[X }X (X X X
SYANGJA xlx tx 1=l «ls] 1+ 1s [+ |
KASKI IIX1X{X XXXy X 1X |X X X
BAGMATI NUWAKOT X * * * * 1 X * * * * * *
DHADING X * * X1 XXX X |X |X X X
RASUWA XX | X *T X)X X1 XX (X X JX
PATAN * * * * x|l x| x| x | * "
KATHMANDY s e el e e x| e e [ |+
ST NDHUPALCHOK x|« e e ] x ] x|« x| « | * *
N NS TErETEE
K AVREPATANCHOK O N O O N O T B * *
JANAKPUR DOLAKHA * | ox { o | x| x| x| x| & [ x | = * *
MAHOTART x| x| *] = | o« |+ * * *
DHEANUSHA Lo x| ow] ox o] o] o« | % * *
SARLAHT X * * *I1 Xy X1 X X * * * X
SII\[DHULI X X X * * * * * * * * *
RAMECHHAP XXX 11X x{x1]* *1 X * X *
SETT KATLALT X[ X | X : ¥{Xx]X]X|XyX X X X
ACHHAM * 1 X * 11X X * * * *1 X * X
DOTI * * X * * * * * .* * * *
BAJURA XXX |]X] X1 X]X]X| XX X X
BHAJANG XXX | X| X[ X] X} X] X|X X X
LUMBINT NAWALPARAST Xt *{*{*]! *y*t* *] *1* * *
KAPTILVASTU X1X]|X * * * * * * * X *
RUPANDEHI PP Xp XXyttt X *
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FIG. 51. SURVEILLANCE ASSESSMENT REPORTS RECEIVED BY NEPALESE, MONTHS, 1975-76

(continued)
Months
Zone District 1y 2345671819 |10l 11] 12
PALPA X * * X * * * * * * "
GULMI X * * * * * * * * * *
ARGAKHANCHT x|~ b= ~{ x| x| x> {= * *
MAHAKALT KANCHANPUR Xbx x|~ x|x|x{* [|* x *
BAITADT * X * * * * * * * * X X
DARCHULA xlxfxlxpx|~pbxy -1 | X
DANDELDHURA Xpxtxtxlxtxj s ** 1= * *
KARNALT JUMLA * * * * * * * * * * X X
TIBRIKOT s« It xl <tx|«]*1{x |x |x
HUMLA ) Xl x| lxpxtxlxyx|{x{x |x [x
MUGU XXX (XX x| X{*|]Xx|X * X
BHERE BARDIYA xlxlx x| |l x]lx|*|x|x * *
BANKE Xi* * x| o2 x| * |l x 1+ Ix *
DATLEKH x| x * * ' * * * * * * * *
JAJARKOT xl{xlxlx| x| x| =] *1*1* * «
SURKHET X xjx [x| x| x]1x]*]*1%x |X *

* Received

X Not received
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Assessment teams

Two assessment teams were formed in early 1976 with financial assistance from UNICEF,
Their purpose is to formally assess the quality of surveillance at district level. Each
team consists of one senior supervisor and one surveillance inspector who is the equivalent
of a district or assistant supervisor. The teams are guided by the Chief of the Smallpox
Eradication Programme and by the WHO Operations Officer.

The teams work with the surveillance team from district to district. The first day
of their visit is taken up with planning the field programmes for themselves and for the
surveillance teams in consultation with the district staff., Panchayats are selected for
assessment according to their history of previous infection, their vulnerability to impor-
tation and their remoteness from the district headquarters. If large weekly markets -
"Hat Bazaars" - are a feature of the district they are used for assessment purposes. A
number of schools are also selected.

In each district the teams assess about half the panchayats. They go from house to
house administering the questionnaire described under "Assessment Activities" to each house-
hold. The numbers recorded on the assessment forms are therefore of households, not of
individuals, except when individuals have been questioned in markets.

In those villages that had been sites of infection the teams review the old outbreaks,
using the investigation forms completed at the time. They try to identify all the recorded
cases and search for any others that might have escaped detection, In this way two
previously unrecorded cases were found in known outbreaks and one previously unknown outbreak
of four cases was discovered. The last of the cases in this latter outbreak, which occurred
in Kailali district, developed his rash in March 1974,

The results of the assessments carried out in comparison with those made within a
reasonable period by district personnel are shown in Fig. 49 and discussed in the section

on "Assessment Activities".

The second duty of the assessment teams is pockmark surveys. These are carried out by
examining young children.

The official guideline "Duties of Assessment Teams" is to be found in Annex 7.

Evaluation of the assessment method

When it was found that widely different results had been obtained from assessments in
some districts by the national assessment teams and by the district staff, a small study was
planned to evaluate the method of asssessment.

Two panchayats in Kathmandu district were selected. Both had been assessed by both
assessment team and district personnel in the previous three months and both were subject to
regular surveillance at two-monthly intervals by district SEP staff. A reliable worker, from
the surveillance team, was deputed to carry out thorough surveillance of 100 houses in each
of the two panchayats, following exactly the procedures laid down in the operational guide-
lines. He made a special mark on each of the houses so visited.

One week later the panchayats were visited by the national assessment team leaders.
They visited as many of the marked houses as they could find and matched these with
unmarked houses chosen at random on the spot. They followed the assessment procedure des-
cribed above. They also asked those with a knowledge of the reward how they had come by
that knowledge.

The results are tabulated in Figs, 52 and 53.
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Discussion

1. All questions were answered correctly by significantly more people in the marked houses

than in the unmarked houses (p =< .0l in all cases),
results can be influenced by a previous surveillance effort,

This suggests that the assessment

2. Despite first class surveillance by the standard method two questions were correctly

answered by less than 507% of people.

Question 2 in Mahankal Badrakali and question 4 in

Sinamangal, suggesting that relatively low figures may be compatible with a good search.

FIg. 52.

RESULTS OF ASSESSMENT EVALUATION
Total (%) knew (%) saw (%) knew (%) knew
, of where to
questioned | of search | photo card
reward report
¢H) (2) (3 (4)
Sinamangal
Searched 86 73 (84,8) | 64 (74.4) | 68 (79) 40 (46.5)
Not searched 81 28 (34.5) 16 (19.7) | 40 (49.3) | 22 (27.1)
Mahankal Bhadrakali
Searched 69 59 (85.5) 33 (47.8) 65 (94,2) 63 (91.3)
Not searched 128 66 (51.5) 29 (22,6) 87 (67.9) 83 (64.8)

FIG. 53. SOURCE OF INFORMATION ABOUT QUESTION 3
Information source
Total
(%) radio (%) SEP (%) other

Sinamangal

Searched 68 36 (53) 29 (43) 3 (4)

Not searched 40 26 (65) 7 (18) 7 (18)
Mahankal Bhadrakali .

Searched 65 21 (32) 42 (65) 2 (3

Not searched 87 28 (32) 43 (49) 16 (18)

3. The variation between the panchayats in the numbers of occupants of "unmarked" houses
correctly answering questions 1, 3, and 4 is more than can be attributed to chance., This
suggests that even within densely populated districts with good communications widely
differing results may be obtained between panchayats and raises the question as to how much
more pronounced this might be in a district with less advantages,

4. The excess between the number of occupants of unmarked houses giving correct answers to
questions 1, 3, and 4 in Mahankhal Bhadrakali in this assessment, and in that carried out by
the assessment team on a previous occasion six weeks earlier, is greater than can be accounted
for by chance (p =€ .00l for all three questions), suggesting either that there has been a
very significant increase in knowledge over the period, perhaps as an overlap effect from the
surveillance carried out for the test, or that the necessarily small size of the samples of
the population (50 houses) taken at each routine assessment prevents any degree of precisionm,
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5. A considerable proportion (between 32 and 65%) of the population of these two panchayats
claim radio broadcasts as the source of their knowledge of the reward and the appropriate
action to be taken, In Sinamangal the numbers of those who received their information from
the radio and from other sources declined insignificantly in order to allow a significant
rise in those claiming to have heard it from SEP workers. This may suggest that good
surveillance can produce a substantial impact at least in the short-term, In Mahankal
Bhadrakali there was a significant fall in the small number of persons getting their infor-
mation from "other sources" (X2 = 8.33 1 df p .0l) which is not matched by significant

rises in questions relating to the other two sources.

Generally it can be said that the evidence points to this method of assessment being
valid and useful provided a broad and liberal view be taken of both the answers to the
questions and the overall results of the assessment.

10. LABORATORY INVESTIGATION

From mid-1972 onwards it became policy to send a scab specimen for examination from one
case in each outbreak. When possible the scabs were taken from the index case but often it
was more convenient to take specimens from other patients. The practice was not adhered to
throughout, particularly in situations where the epidemiological and clinical evidence over-
whelmingly supported a diagnosis of smallpox. A total of 106 specimens were sent between
May 1972 and August 1976, The results are tabulated in Fig. 54.

The specimens were sent in special double containers, and were routed through SEARO
and/or WHO headquarters, Geneva to the Center for Disease Control, Atlanta, United States
of America or to the Research Institute of Virus Preparations, Moscow, USSR. Results were
returned by telegram, usually within three weeks or less.

This delay ruled out the use of virological testing as a primary means of diagnosis,
On the only occasion that a virological examination was really needed for a diagnosis to be
made - a patient in Saptari district who was discovered shortly after the date of the last
case in Morang district - the result was delayed for six weeks, by which time further specimens
had had to be specially despatched to Geneva. In almost all other cases scabs were sent to
confirm the diagnosis and only one specimen, from a case in Rupandehi district, was negative
against expectations,

Probably as a result of the emphasis on training the diagnostic skill of the SEP has
always been high. Disagreement between district and headquarters personnel was rare in
the time that smallpox was extant, and on only 10 -occasions since the last case has there
been sufficient uncertainty in the minds of the staff to warrant the laboratory examination
of scabs.

FIG. 54. RESULTS OF LABORATORY INVESTIGATION
(1972-1976)

1975

Virological

. . 1972 | 1973 1974 , 1976 Total
diagnosis First Second

half half

Smallpox 3 29 36 4 0 ) 72
Chickenpox 0 4 1 1 2 3 11
No virus 3 6 7 3 4 0 23
Total 6 39 44 8 6 3 106
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FIG. 55. ANNUAL PERCENTAGE OF WEEKLY REPORTS RECEIVED
WITHIN TWO WEEKS OF EXPECTED DATE
District 1973 1974 1975 1976 District 1973 1974 1975 1976

TAPLEJUNG 56 90 832 LAMJUNG 88 60 4o
PANCHTHAR 96 90 100 GORKHA 85 98 87
TLAM 94 96 96 SYANJA 92 81 65
JHAPA 92 81 98 TANAHU 85 98 90
SANKHUWASABHA 98 92 98 GULMI 60 88 88
TERATHUM 98 96 98 PALPA 27 69 73
DHANKHUTA 98 98 98 ARGAKHANCHI 88 90 9k
SUNSART 96 92 98 KAPTLVASTU 81 71 40
MORANG 98 86 92 RUPANDEHI 65 87 62
SOLUKHUMBU 9 100 98 NAWATPARAST 08 92 87
OKHALDUNGA 9 100 100 DOLPA 86 79 90
KHOTANG 92 94 96 MUSTANG 96 81 100
BHOJPUR &8 92 73 MYAGDI 96 87 100
UDAYPUR 81 60 73 BAGLUNG 96 9k 100
STRAHA ok 94 83 RUKUM 52 71 96
SAPTART 90 67 67 ROLPA 79 90 98
DOLAKHA 62 92 9% SATYAN 87 - 9k 9%
RAMECHHAP 63 86 ol PYUTHAN 77 87 9%
SINDHULI 96 88 ol DANG DEOKKURI 79 98 98
SARLAHI 96 98 96 HUMLA 88 96 92
MAHOTART 9% 85 98 MUGU . 87 100 92
DHANUSHA 98 ol 9k JUMLA 88 98 92
RASUWA 88 ok 9 TIBRIKOT 87 100 92
DHADING 88 92 98 DATLEKH 85 96 98
NUWAKOT 88 92 96 SURKHET 87 98 96
SINDHUPALCHOK 58 ok 98 JAJARKOT 69 77 81
KAVREPALANCHOK 98 86 90 BARDIA 75 90 98
KATHMANDU % 75 85 BANKE ol 90 100
LALITPUR oh 75 81 BAJHANG 50 62 73
BHAKTAPUR 98 60 90 BAJURA 69 85 48
CHITWAN L8 98 98 DOTT 89 9l 86
MAKWANPUR sh 77 67 ACHHAM 86 75 67
PARSA 87 85 92 KATLALI 9k 96 ok
BARA 88 81 87 DARCHULA 50 - 87 81
RAUTHAT 96 92 50 BATTADI ok 96 83
MANANG 0 0 65 DANDELDHURA 87 88 90
PARBAT 90 98 9k KANCHANPUR ok 92 ol
KASKI 88 ok 50
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11, REPORTING

From late 1972 onwards all districts have despatched a weekly telegraphic report to
SEP headquarters stating the number of cases, if any, that had occurred during that week
and giving details of any outbreaks that had been detected during the week. If no cases or
outbreaks had occurred or were pending, a nil report was despatched.

Fig. 55 shows the percentage of reports received on time from each district per year.
Reports that were received more than two weeks late are not included in this percentage.

The percentage of districts despatching 90% or more of their reports on time during
1973, 1974 and 1975 were 43%, 57% and 64% respectively,

12, CROSS-NOTIFICATIONS

Whenever an outbreak was traced to a source outside Nepal notification of the district,
block and other details of the putative source were sent to the Indian SEP personnel res-
ponsible for the area via WHO SEARO, Indian SEP workers similarly sent information on
possible sources in Nepal to the Nepal SEP.

The outcome of these notifications and the investigations that followed them are
shown in Figs. 56 and 57.

FIG. 56. RESULTS OF REQUESTS BY NEPAL SEP FOR INFORMATION
ON PROBABLE SOURCES IN INDIA )

(1974-1975)

State No. sent No. confirmed No..not No reply
confirmed

Bihar 90 50 (55%) 12 (13%) 28 (32%)

Uttar Pradesh 23 6 (26%) 3 (13%) 14 (81%)

Total 113 56 (50%) 15 (13%) 42 (37%)

FIG. 57. OUTCOME OF REQUESTS RECEIVED FROM INDIAN SEP FOR INFORMATION
ON PROBABLE SOURCES IN NEPAL

(1974-1975)

State Received Confirmed Not confirmed
Bihar 15 7 (47%) 8 (53%)
Uttar Pradesh 4 1 (25%) 3 (75%)
West Bengal 4 2 (50%) 2 (50%)
Assam 1 0 (0%) 1 (100%)
Total 24 10 (42%) 14 (58%)
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13. CONTAINMENT

The containment routine followed from 1972 up to the last five outbreaks of 1975 was as
follows. '

The SEP worker, usually a senior vaccinator, who first received the information about an
outbreak would immediately proceed to the village and commence containment, He would
ascertain the number of cases and attempt to vaccinate as many people in the village or
surrounding community as possible, concentrating first on the occupants of the infected
houses. Having vaccinated as many people ‘as he could he would return to the district
office and notify the district supervisor of the outbreak and his actions. Depending on
the nature of the outbreaks, the distance from his office and the reliability of the
vaccinator, the supervisor would decide whether or not to inform the SEP headquarters before
he had visited the outbreak himself. Here, as elsewhere, the responsibility placed on the

district staff is shown by the refusal to insist on his following a slavish routine without
recourse to his own initiative.

The district supervisor, once he had reached the outbreak, would examine all surviving
cases and attempt to elicit information on the source of infection and any possible forward
spread to other villages or areas. In only about 25% of those outbreaks whose sources were
finally elucidated were the district staff unable to obtain the relevant information,

The policy of vaccination in all outbreaks was to attempt to vaccinate or revaccinate
all the inhabitants of the infected village. The vaccinators and supervisors moved from
house to house examining all occupants for smallpox and vaccinating them, Home rosters were
not compiled but inquiry was made at each house for any household member who was away and a
note was made to return to that house at a later date,

When all vaccinations were complete an informal house-to-house search was made of the
villages within the immediate neighbourhood, If no cases were found, and no other relevant
information pointing to infection there was obtained, no further searches were carried out.

In some of the outbreaks in 1973 it was suggested that SEP workers should stay in the
village until the risk of further infection was passed but the shortage of staff and of
daily allowances made this impracticable. Thereafter, the orders were that all outbreaks
should be visited daily until all vaccination was complete and the last case was past the
worst infective period, and then for a further two weeks if there were no fresh cases.

Weekly visits were then made for four weeks, In most cases the decision to consider an
outbreak finished was made by the district staff,

All outbreaks were visited at the earliest opportunity by staff from SEP headquarters.
They reviewed the information obtained on source and forward tracing, often obtaining much of
the detailed data on the outbreak. They evaluated the containment already done, went from
house to house to reviéw vaccination status and made whatever changes were needed. The
support of headquarters staff was particularly necessary in villages whose occupants were
resisting vaccination for whatever reason.

The containment of the last five outbreaks in Morang in 1975 was managed differently.
Whereas the approach to containment in all other outbreaks had been flexible and somewhat
ad hoc, the situation in Morang demanded a more disciplined method. After the investigation
of each outbreak, lists were prepared of all the houses in the village and a systematic
vaccination programme was carried out. Following the Indian SEP containment method which
was used for these few outbreaks, houseguards were appointed from among the villagers to
prevent any unvaccinated persons entering an infected house or any infected person leaving
it. These houseguards were supervised by the members of the two national assessment teams.
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Formal house-to-house searches were carried out in all villages within a five mile
radius of each infected village by SEP staff and temporary workers employed for the purpose,
The last two outbreaks in Armadaha and Belahi villages were found in these searches.

There seems no doubt thatthismore formal containment method was highly effective in finally
terminating the intra-caste spread that was occurring in the Armadaha area of Morang district.
Whether it would have prevented spread in less fertile areas is open to conjecture,

Containment efficiency

Perfect containment of an outbreak will prevent any case occurring beyond those already
suffering from smallpox at the time of the detection of the outbreak. In reality vaccination
only protects contacts with any degree of certainty if it is administered within the first
three days of the incubation period. Cases occurring up to 14 days from the date of disco-
very may thus reasonably be said to have been inevitable, Any case occurring beyond this
time must have been infected after the start of containment and is therefore an indication of
the efficiency of the containment effort.

"Containment Delay" is here taken to mean the time that elapses between the date of
detection of the outbreak and the date of onset of rash of the last case.

Note that a delay of zero days may imply either that the containment had successfully
prevented any further cases or that the outbreak had burnt itself out before it was detected,
something that occurred seven times in 1974 but not at all in either 1973 or 1975.

The containment delays for 1973, 1974 and 1975 are shown in Fig. 58. The numbers
indicated are too small for any assessment of significance in the differences among the
numbers and distributions of delay periods for the four quarters of 1974, The percentages
of outbreaks contained sufficiently effectively for no new cases to occur after 14 days in
1973, 1974 and 1975 were respectively 82,1, 78.2, and 93.75.

Outbreaks whose containment lasted beyond 42 days were confined to one each in Kapil-
vastu and Mahotari districts in 1973 and to Kailali (3), Jhapa (2), Dhanusha (2),
Kathmandu (2) and Mahotari (1) in 1974. In almost all of these outbreaks containment was
delayed by problems of resistance to vaccination by the population, The importance of these
outbreaks lies in the frequency (60%) with which they acted as sources of infection in other
villages (see page 68).

FIG. 58. CONTAINMENT DELAY BY YEAR

Days Total
0-14 (1) | 15-28 (%) | 29-42 (B | 43+ (%) (%)

1973 32 (82.,1) 5 (12.8) 0 (0) 2 (5.1) 39 (100)
1974

First qtr 24 (63.2) 4 (10.5) 4 (10.5) | 6 (15.8) 38 (100)

Second qtr 75 (79.8) 9 ( 9.6) 6 ( 6.4) | 4 ( 4.2) 94 (100)

Third qtr 30 (90.9) 3 (9.1) o (0) 0 (0) 33 (100)

Fourth qtr 11 (78.6) 2 (14.3) 1 (7.1) | 0(0) 14 (100)
Total 140 (78.2) | 18 (10.1) | 11 ( 6.1) (10 ( 5.6) | 179 (100)

1975 15 (93.75) 1 ( 6.25)1 16 (100)
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14, VACCINE STORAGE

It has been recognized since the middle 1960s that good freeze-dried smallpox vaccine
is relatively heat stable and that refrigeration is more desirable than necessary for short-
term storage. For this reason a "cold chain" has never been developed in the SEP beyond the
provision of refrigerators to all district offices.

Between 1962 and 1976,78 refrigerators were supplied through WHO. Each district has
a refrigerator powered either by kerosene or electricity, and there are three chest-type
deep freezers in headquarters which hold the stock of vaccine for distribution. A technician
is employed to repair faulty refrigerators.

15. TRAINING

A major reason for the success of the SEP has been the efficiency of the district
personnel, and more particularly of the district supervisors. It was decided in 1971,
when the change-over to surveillance-containment took place, that it would be necessary
to place great reliance on the district supervisors, Many of these people were young,
completely inexperienced in health matters and with little knowledge of smallpox.

All zonal and district supervisors attended a training course during 1971 in which
they were taught the basic principles of smallpox epidemiology and diagnosis and the
detailed management of surveillance and containment activities, The supervisors were

charged with the responsibility of handing on training and motivation to their juniors
in the districts.

Each year since then the supervisors have been called in for refresher training and
review, The courses are run by national and WHO staff and last for three days, during
which any new developments are explained to the participants and sessions on management,
diagnosis, recording and all other aspects of their work are provided.

The success of this training is reflected in the considerable competence demonstrated
by district personnel from late 1971 onwards in all matters relating to surveillance and
containment, It is felt by all senior personnel that the decision to place the emphasis
on_training early in the surveillance-containment programme was the single most important
reason for the final interruption of transmission.

16, HEALTH EDUCATION

From 1962 until 1973 a health educator was attached to the programme. It was
realized at an early stage that if the public was to accept vaccination and cooperate in
the detection of outbreaks it would need to be supplied with information and motivation,

When problems of refusal of vaccination were encountered during the pilot project a
survey was carried out in the Kathmandu valley to determine the public's attitude to
smallpox and vaccination. The findings, confirming the impressions gained by the field
workers, were that most people would agree to vaccination in the winter but would be more
reluctant at other times; that many felt that a single vaccination was enough to last for
a lifetime, and that a high proportion saw the necessity for informing the health department
or panchayat office of any cases that might occur (SEA/HE WS/kM21 1967).

The majority of propanganda has been aimed at reminding people of their duty to report
cases. Since March 1975 this has been accompanied by the offer of a reward. Information
bulletins containing messages relevant to these two facts are broadcast three times a day
on Radio Nepal. The survey described under "Assessment" and others of the same type suggests
that this is a powerful and effective medium for this message.

Lantern slides containing relevant educational material are used regularly in the
few cinemas in Nepal,
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Posters have been printed and distributed to all districts, and reward slogans are
painted on houses in all the villages visited by SEP surveillance workers, The level of
literacy in Nepal is no higher overall than 107, probably lower in many rural areas, and
this medium may therefore be of limited value.

Finally, the national aséessment teams carry portable loudspeakers with them to the
villages and these are used for propaganda purposes.

17.  INPUTS

Nepal spends about 6% of its total budget on health, The SEP has been allocated
between 1% and 3% of the health budget each year since its inception.

Fig. 59 shows the annual expenditure on smallpox by His Majesty's Govermment and WHOsince
1962. The conversion into dollars has been estimated at Rs 10 to the dollar until 1975 and
Rs 12.50 thereafter. The total government expenditurewas supplemented by WHO from 1969 onwards.

Annex 2 shows the expenditure on smallpox in relation to that on other programmes,

In cash terms the per capita expenditure for smallpox eradication in Nepal for the
period 1962-1976 has been in the region of $ 0.15 - surely among the cheapest effective
public health programmes in the world.

From the start of the project, WHO has supplied staff members to work in the project
with the national staff.

WHO also provided money for supplies and equipment, All vaccine needles, vehicles,
bicycles, motorcycles and refigerators, as well as other, less substantial items were
supplied by WHO,

Since 1967 WHO has offered a number of fellowships each year to SEP persomnnel who would
benefit from further training or experience. The cost of these is listed in the column
headed "Other" in Fig. 59.

Special funding was arranged by WHO between 1971 and 1977 for per diem payments to
participants in the annual refresher training programmes for supervisors. A total of
$ 70 000 was made &vailable by the Organization for helicopter flying time for WHO
personnel between 1973 and 1977 and extra money was found to meet running expenses of
vehicles used by WHO staff.

Funds were also obtained from UNICEF in the early years of the programme. Detailed
accounts are not available beyond a sole payment of $ 14 000 for 1976~1977 to subsidize
the national assessment teams,

Other gifts were as follows:

1. 1970 - one jeep and a supply of vaccine from the Government of Japan.

2. 1973 - free freight of bifurcated needles from Shipping Corporation of India,
Rotterdam - Calcutta. '

3. 1973 onwards - free freight for vaccine Delhi - Kathmandu from Royal Nepal Airlines.
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FIG. 59. FINANCIAL INPUTS, 1961-1976

His Majesty's . Supplies
Year Goverment Subsidy Equipmen{ Other
$ $ $ $

1961-62 2 447 - - -
1962-63 3 598 - - -
1963-64 4 702 - 380 -
1964-65 5 334 - 220 -
1965-66 N.A. - 100 -
1966-67 N.A. - 51 200 2 400
1967-68 53 615 - 49 200 8 400
1968-69 64 334 33 000 65 700 7 900
1969-70 82 400 49 500 20 500 4 500
1970-71 121 071 49 500 26 600 1 600
1971-72 147 339 59 500 27 100 4 500 .
1972-73 165 000 59 500 25 500 5 700 ’
1973-74 163 500 61 000 25 500 7 200
1974-75 158 262 51 000 25 000 4 400
1975-76 169 343 51 000 25 000 N.A,

Project chiefs and WHO personnel

National project chiefs

1962-65 Dr T. L. Shrestha
1965-66 Dr R. B. Adiga
1966-67 Mr H, Gurubacharya
1967 Dr R. N. Sinha
1967-69 Dr A. Prajpati
1969-77 Dr P. N. Shrestha

Other medical officers who were temporarily in charge of the project in the absence
of Dr P, N. Shrestha were:

Dr B. B. Karki
Dr R, Thapa

WHO staff members

1962-63 Mr L. Ramos WHO Male Nurse
1964-65 Mr T. O. Crisp Sanitarian

1966-67 Dr Satnam Singh Medical Officer
1968-70 Dr R. Wasito Medical Officer
1970-74 Mr R. Mason Operations Officer
1970-76 Dr M, Sathianathan  Medical Officer
1972-77 Mr J. Friedman Operations Officer
1974-75) Mr D. Bassett Operations Officer
1976 ) r o € P

18, SCAR SURVEYS

As part of their programme of routine field work district and assistant supervisors
carry out regular scar surveys in the panchayats in which they are carrying out assessment
of active surveillance. The purpose is to assess the size of the unprotected population.
People are examined in their homes and in the markets. The percentage of the population
reported as being unprotected is shown by district and year in Fig. 60. These figures
suffer from the weaknesses that selection is not random, that not all panchayats are covered
and that a certain amount of optimism may be expressed.
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ANNEX 1

WHO DOCUMENTS CONCERNING THE NEPAL SMALLPOX ERADICATION PROGRAMME

Field Visit Report on Smallpox Control Pilot Project, Nepal.
WHO Project: Nepal 9. Dr A. Zahra SEA/Smallpox/4 1962

Field Visit Report on Smallpox Control Pilot Project, Nepal,
WHO Project: Nepal 9. " SEA/Smallpox/S 1963

Field Visit Report on Smallpox Control Pilot Project, Nepal.

WHO Project: Nepal 9. V. E. Vichniakov SEA/Smallpox/8 1965

Study of the Admission of Cases of Infectious Diseases to the
Infectious Diseases Hospital in Kathmandu, Nepal.

V. E. Vichniakov SEA/CD/13 1965

Assignment Report on Smallpox Eradication Programme in Nepal,

WHO Project: SEARO 136. K. M. Lal SEA/Smallpox/13 1967

Report on a Visit to Nepal.

B. Ignjatovic SEA/CD/14 1968

Report on a Visit to the Programme for Smallpox Eradication and
Control of other Communicable Diseases, Nepal.

WHO Project: Nepal 0009. SEA/Smallpox/23 Rev.l 1968

Report on an Assessment of the Smallpox Eradication Programme,
Nepal.

WHO Project: Nepal 0009. A joint Governmment of Nepal/WHO
Assessment Team. SEA/Smallpox/36 1970

Report on a Visit to Nepal.

A. J. Oles SEA/Smallpox/37 1970

Report on the Training Course for Smallpox Outbreak Containment
Teams, Kathmandu, 31st May to 5th Jume 1970.

A. J. Oles ‘ SEA/Smallpox/45 1970
Report on a Visit to Smallpox Eradication Programme in Nepal,

WHO Project: Nepal 0009. A. J. Oles SEA/Smallpox/47 1971

Assignment Report on Smallpox Eradication and Control of other
Communicable Diseases, Nepal,

WHO Project: Nepal 0009 . R. Wasito SEA/Smallpox/SO 1972

Assignment Report on Smallpox Eradication Programme, Nepal.

M. Sathianathan 1976
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A Study of the Knowledge, Beliefs and Attitude of the People
Relating to Specific Problems Encountered in the Smallpox
Eradication Programme in Nepal.
WHO SEA/HE WS/RM 21 1967

Assignment Report on Smallpox Eradication and Control of other
Communicable Diseases.

Satnam Singh & N. K. Shah SEA/CD/ 20 1968
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B. Health budget and health programmes

1.

National budget for 1976-77
Regular
Development

Total

Health budget for 1976-77
Regular
Development

Total

Percentage of national budget allocated to health

page 96
ANNEX 2
GENERAL DATA RELEVANT TO HEALTH SERVICES IN NEPAL
1976
A, General
1. Area 54 517 square miles
140 797 km2
2, Administrative regions 4
3. Zones 14
4, Districts 75
5. Villages 28 780
6. Population (projection 1975-76) 12 587 000
% rural 96
% under 15 years 40.4
7. Annual rate of population growth 2.52% (1974-75)
8. Crude birth rate/1000 44,7 (1974-75)
9. Crude death rate/1000 19.5 (1974-75)
10. Infant mortality rate/1000 132.5 (1974-75)
Males 141.2 (1974-75)
Females 123.0 (1974-75)
11, Expectation of life at birth (years)
Male 46.0 (1974-75)
Female 42,5 (1974-75)
12. Per capita income (approx.) $ 90-100/annum

Rs 823 437 000
Rs 1 783 183 000
Rs 2 606 620 000

Rs 36 172 000
Rs 126 312 000
Rs 162 484 000

6.23%



4,

5.

Per capita health expenditure (1975-76 projected pop.)

Distribution of health budget among health programmes
Malaria Eradication Project
Family Planning/MCH
Smallpox Eradication
Tuberculosis Control
Leprosy Control

Curative and other health services

c. Health manpower

1.

10.

11.

12,

13,

Doctors

Doctor/population ratio
Dentists

Nurses (all grades)

Nurse/population ratio

Assistant nurse-midwives (ANM)

Nurse + ANM/population ratio
Health assistants
Senior auxiliary health workers
Auxiliary health workers
Health laboratory technicians and assistants
Radiographers and dark room assistants
Health educators
Sanitarians
Kavirajs (senior ayurvedic practitioners)

Vaidyas (junior ayurvedic practitioners)

D. Training facilities (Institute of Medicine)

1.

2.

Health assistants

Health laboratory technicians
Radiography technicians
Pharmacy technicians

Senior auxiliary health workers

Rs 12.90

Rs 57 669 000
23 428 000

3 710 000

818 000

2 231 000

74 628 000

338
1:37 240

8

335
1:37 573

515
1:14 808

159
365
605
30
27
13
8
96

85
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(35.5%)
(14.4%)
(2.3%)
(0.5%)
(1.4%)
(45.9%)
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Annex 2
6. Nurses 2
7. Assistant nurse-widwives 5
8. Ayurvedic physicians 1
9. General medical auxiliaries 1
10, Auxiliary health workers ' 1

E. Health facilities

Hospitals
' Department of Health Services 47
Other 14
Beds
Department of Health Services 1465
Other 773
Health centres 31

Health posts

Fully integrated . 65
E stage 50
Non-integrated 288
Ayurvedic dispensaries 82
Unani dispensary 1
Central chest clinic 1
Central leprosy clinic 1
Homeopathic hospital 1

District health offices
Integrated 6
Non-integrated 5

Primary 37
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ANNEX 3

DUTLES OF SURVEILLANCE TEAM

The main function of the surveillance team is to supplement the regular surveillance
system of the districts, particularly the Terai districts. The team will work under the
close supervision and guidance of the assessment team. Each surveillance team will consist
of one assistant surveillance inspector and two to three surveillance aides.

1, The team must get acquainted with the smallpox situation of the district,
2. The team must get acquainted with the geography of the district (maps must be studied).
3. The advance tour programme of the surveillance team will be prepared by the assessment

teams, paying more attention to high risk areas, like previously affected areas, and areas
unlikely to be visited by the district staff,

4, The team will visit:

(a) panchayats - ward to ward in and around the ward members' houses;

(b) schools in the panchayats they are visiting;

(e) tea shops, factories, brick kilns, etc., in the panchayats they are visiting;
(d) important weekly markets;

(e) malaria offices and health posts;

(£) fairs, if any,
5. While doing surveillance, the team members will:

(a) show recognition cards;
(b) inquire about smallpox;

(¢) publicize about Rs 1000 reward (i) verbally
(ii) posters
(iii) slogans on walls;

(d) inform where to report;
(e) collect details of suspect cases.

6. If a team member comes to know of a suspect case in the area where he is working, he must
investigate the case himself.

7. 1I1f a team member is sure that the case is smallpox or is doubtful, he must interrupt his
programme and must immediately report to the district office and/or the assessment team.

8. Documentation: Each team member will record his activities as follows:

(a) SEP 14 - daily, while doing surveillance anywhere;
(b) market surveillance form - while doing market surveillance;

(e) list of suspect cases form - for listing the details of all suspect cases,
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9.

Each member of the team must have with him the

(a)
(v)
(e)
(a)
(e)
(£)

advance tour programme;

SEP 14;

market surveillance form;
list of suspect cases form;
recognition card;

posters.

following:
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ANNEX 4

DUTIES OF ASSESSMENT TEAMS

The main functions of the assessment team are to assess the performance of and guide the
district staff and to supervise and guide the surveillance teams, Fach team will consist of
one medical officer (whenever available), one senior supervisor, one surveillance inspector
and one driver,

1. The team must get fully acquainted with the smallpox situation of the district, parti-
cularly the problem areas like the previously affected areas and areas unlikely to be visited
by the district staff.

2. The team must get fully acquainted with the geography and general aspects of the district:

(a) location and days of weekly markets;

(B) schools and their location;

(¢} hospital, health centre, health post and NMEO district and unit offices;
(d) fairs, festivals, brick kilns, bus stops, etc.

3. The team will closely supervise and guide the surveillance team and will prepare the
latter's advance tour programme paying more attention to problem areas.

4, The team will assess the surveillance being done by the district by visiting:

(a) house to house in panchayats;

(b) weekly markets.
5. The team will carry out the pockmark survey of:

(a) children under five years of age;

(b) all persons in special surveys like Tibetan refugee camps.

6. The team will compare the result of the pockmark survey with the report on the known
outbreak.

7. The team will investigate:

(a) suspect cases referred by district staff;
(b) certain portion of suspect cases verified by district staff;
(e) certain portion of suspect cases verified by surveillance team;

(d) suspect cases collected by the assessment team itself.
8. The team will collect specimens from:

(a) definite case of smallpox;
(b) suspect cases about which the district supervisor was in doubt;
(c) cases about which the team itself is in doubt;

(d) case of chickenpox who was a close contact of chickenpox death,

9. The team will carry out a special survey of chickenpox death,
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10. Whenever possible, the team will also collect information about suspect cases. These
cases will be entered in the suspect case register of the team as well as of the district.

11. Wherever possible, the team will publicize Rs 1000 reward through posters, megamikes
and other means. '

12, The
accounts,

13. The
necessary

14, The

team will also assess all activities of the district including administration,
stores, etc.

team will acquaint the district with the result of the assessment and will give
guidance in all aspects including surveillance and documentation.

team will discuss with NMEO regional/district/unit staff about the surveillance and

the result of assessment.

15. The

team will make a brief report for each trip.

16. Documentation

(a)
(b)
(c)
(d)
(e)

17. The

Advance tour prcgramme form.

SEP 9 (modified) for pockmark survey.

Details of pockmarks found form for listing the people with pockmarks.
Suspect case register - for cases collected and/or investigated by the team,

SEP 15 (modified) - for assessment of surveillance in household and market.

team will carry with it the following:

SEP (modified) Map of the district
SEP 14 Recognition card
SEP 15 (modified) Plasticized photo
Suspect case register Posters

Market surveillance form Specimen containers
Advance tour programme form Sterilized needles
Details of pockmarks found form Megamike

Set of all district forms Operational guide

Forms for NMEO Documents from headquarters to district,
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LINE LISTS FOR ALL OUTBREAKS OCCURRING DURING 1973, 1974 AND 1975 ANNEX 5
Line list - Qutbreaks reported in 1973

to | ptotricr P01 5 OIS DI TR maporiea vy [ e 9 Dt ot pate of ot |0t | g,

1 | Doti 10 Feb. 1973 | 24 Feb. 1973 |Doctor 27 Feb. 1973 22 Mar. 1973 4 Mar. 1973 9 Bareilly U.P.

2 | Banke 12 Feb. 14 Feb. Doctor 15 Feb. 1 Mar. 12 Feb., 1 Saran Bihar

3 | Rolpa 14 Feb. 26 Mar, Vaccinator 4 April 5 May 23 Mar. ? Kanpur U.P.

4 | Bardiya 9 Mar. 12 Mar. Hospital 14 Mar. 18 Mar. 9 Mar. 1 Bahraich U.P.

5 { Banke 21 Mar. 18 May Vaccinator 21 May 13 June 15 May 15 Bahraich U.P.

6 | Banke 5 April 21 May Vaccinator 2l May 13 June 19 April 2 Outbreak 5

7 1 Dang 7 April 14 May Villager 16 May 28 May 10 May ) U.P.

8 | Banke 7 April 29 May Vaccinator 2 June 14 June 6 June 23 Outbreak 5

9 | Morang 11 April 14 April Hospital 18 April 23 April 11 April 1 Ballia U.P.

10 | Banke 11 April 17 April Vaccinator 19 April 25 April 11 April 1 Bahraich U.P.

11 | Kailali 12 April 12 April Hospital 20 April 29 April 12 April 1 Saharanpur U.P.
12 | Banke 14 April 22 April F.P. Aide 25 April 25 April 14 April 1 | Gonda U.P.

13 | Kallald 15 Apr‘ill 20 April Road Cfficial 22 April 29 April 15 April 1 Ballia U.P.

14 | Mugu 15 April 7 May Villager 14 May 28 May 14 May 1 Nainital U.P.

15 | Dandeldhura | 16 April 8 May S.E.P. 20 May 5 June 17 May 10 Nainital U.P.

16 | Mugu 26 April 7 May Villager 14 May 28 May 12 May 2 Nainital U.P.

17 | Banke 1 May 7 May S.E.P. 11 May 12 June 1 May .1 Outbreak S

18 | Banke 1 May 3 June Vaccinator 12 June 8 June 5 Outbreak 5
19 | Kailali L May 6 May S.E.P. 11 Ma& 3 June 2 June 5 Outbreak 11 Imwé
20 | Kanchanpur L May 10 May Villager 20 May 3 June & May 1 Outbreak 11 j""w
21 | Kapilvastu 7 May 15 Aug. Villager 24 Aug. 2 Sept. 27 Oct. 30 Gonda U.P.
22 | Rupandehi 8 May 3 July Vaccinator 12 July 17 July 18 July 27 Basti
23 | Parsa 12 May 3 June Vaccinator 4 June 10 June 12 Yay 1 Champaran Bihar
24 | Jhapa 23 May 23 July Malaria 30 July 6 Aug. 15 June 6 Dumka Bihar
25 | Kanchanpur |26 May 28 May Hospital 30 May 2 Aug. v 26 May 4 Bareilly U.P.
26 | Rupandehi 7 June 20 July S.E.P. 23 July 21 July 22 June 2 Bombay
27 | Dandeldhura |15 June 13 dJuly Health Post 25 July 1 Aug. 25 July 21 Almora U.P.
28 | Dandeldhura |15 June 7 Aug. Vaccinator 15 Aug. 7 Aug. 20 July 5 Almora U.P.
29 | Banke 23 June 17 Aug. Villager 26 Aug. 21 Sept. 10 Sept. 5 Outbreak 8
30 | Parsa 25 June 26 June Hospital 1 July 3 July 25 June 1 Samastipur Bihar
31 | Rupandehi 16 July 29 Aug. Villager 4 Sept. 14 Sept. 13 Sept. 38 Azamgarh U.P.

%2 | Dhanusa 20 July 1 Aug. Villager 3 Aug. 13 Aug. 10 Aug. 3 Bihar

33 | Jhapa 7 Aug. 13 Sept. S.E.P. 19 Sept. 25 Sept. 19 Sept. 11 Mongayr Bihar
34 | Jhapa 28 Aug. 22 Oet. Local official 3 Nov, 9 Nov. 4 Nov. 10 Outbreak 32

25 | Kailali 6 Sept. 9 Sept. Villager 12 Sept. 20 Sept. 6 Sept. 1 Kheri U.P.
36 | Sapitari 29 Sept. 22 Nov. S.E.P. 24 Nov. 27 Nov. 28 Nov. L Dumka .
37 | Parsa 30 Oct. 8 Nov. Family 11 Nov. 12 Nov.. 25 Nov. L Dharbanga |
28 | Mahotari 1% Nov. 27 Dec. S.E.P. 1 Jan. 1974 4 Jan. 1974122 Mar. 1974 25 Sitamarhi Bihar
39 | Kapilvastu | 18 Dec. 31 Dec. S.E.P. 8 Jan. 14 Jan. 6 Jan. b Gorarhpur
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SMALLPOX OUTBREAKS i
iNEPAL 1974
S [Dms of Repory Date Report Oate Total
2 District Panchayat .Dnu ot | 1o Who Reported | Recaived in | Investigated Date of Cases Source of Infactions
7 First Caose Dist SEP affi Kathmandu by HQ Last Cases
|1 _ {Mahottari ParsaDewarjabdt {13 Nov 1973 27 Dec 1974 |Temporari-Vacci{l Jan 1974 |4 Jon 1974 |22 Mor 1974 1 25 ]Sitomarhi, Binar T
[ 2 My _an_tgp_ur_ _|iBDec_ 1973]31 Dec” 1973[SEP Statt __ |BJon 1974 |[i4dan 1974 |6 Jon 1974| 4  |Goraknpur U.P
$ 3 [Morang  _  |Mofipur 2 Ja 7415 {{l_li?i & Jan 191? 9Jon 1974 {2 Jen 1974} | Purraa, Bihar
4 |Kanchanpur _ |MahandraNagar _|4 Jan_ 19747 Jan 1974 [Businessman _ |l Jon 1974 [l4on 1374 (4 Jan 1974] ( |ue o Bihor
Sy ‘L 3 Jan 7 Jan 1974 [u Wl woin W13 Jan 1974 . f
N T (Ot e sl e ] o ‘
1 7 :’Kp_'_!'gnopdu Kathmandu (9 dan 1974 |13 Jan 1974 Hpspi!ﬂl- © [i3Jan 1974 [IZ3dan 1974 i1 Feb 1974] 2 " "
8 Kabhre Polanchok |Nalaugrachend: |16 Jan 1974 121 Jon 1974 |S E P Staff 22 Jon 1974 ;23 Jon 1974116 Jan 1974 | u g
|9  Kailah . _{Nimdi__ _.|26Jan 1974 129Jon 1974 |Temporori-Vacer | Feb 1974 |5 Feb 1974 |26 Jon 1974 | Kheri ur
10 Mahotar Sarsaula .. |i2 Dec 1973 n ulS EP Staft 5 Feb 1974 {12 Feb 1974 |28 Feb 1974, 6  |Madhubuni  Hihor
U Kaiali {Bhayini_ __._l8& Jan |9_74.4 Feb 1974 |Health Centre " w15 Feb 1974 (29 Apr 1974 43 Kheri, (VIRdl
(@ \Jhopa _ [Sharnamet  _ 8 Jon 1974|9 Feb 1974 |SEP Siaft 126 Feb 1974 |1 Mar 19748 Feb 1974 3 Purnia, Biha:
3 Mahotari [Sarpolo 21 Jan 1974 |IS Feb (9741w " il5 Feb 1974 {15 Feb 1974 |l Feb 1974 2 Madhubant  8ihar
14 Sunsori Amarwa 21 Nov 1974 |« “ PlantationManageq 2! Feb 1974 (25 Feb 1974 {2 Mor 1974 20 liumko et
15 IMorcmg Bim_'quar 14 Jon 1974 |n w|S EP Staff " w |3 Mar 197414 Feb 1975 4 Corthunga  Eihar
16 :Sunsar| Dubi I3 Feb 197418 Feb 1974 |u " 25 Fap 1974 [Tt T80 (13 Feb 19741 | Saraersa,  Biror
17 Nawalparasi  Majin 126 Jan 1974119 Feb 1974 22 Feb 1974 I Feb 1374' 2 Gurakhpur U}
Birat Nagar 5 Feb 1974 |u «|SEP Slaft |21 Feb 1974 |25 Feb i974 |23 Mor 1974, 4 IMaunuban B
7 . " 16 Feb  1974[n wln e |3 Mar 1974116 Feb 19741 1 [furmo, Bt ar
Basabitti ‘15 Feb 974,22 Feb 1974 |Pradhan Pancha |26 Feb 1974 [12 Mor 1974 15 Feb 1974| 1 Samarte, e r
Topgacht 16 Feb 1974 |« . " S E P Staff 24 Feb 1974 |1 Mar 1974 |23 Apr  i974] 8 ©Naqolpar, B
\Durgamanda {| Feb 1974122 Feb 1974 [Pradhan Pancha |23 Feb 1974 |10 Mor 197418 Feb 1974] 2 |Knen, ue
.. |Hatdebari 6 Dec 197326 Fab 1974 |Local Official |2 Mar 1974 |27 Feb 1974 .10 Mor 1974 25  |Darthangs, Binar
4_Saptari_ __Rajpiraj 2l Feb 1374/27 Feb I974|SEP Staff_ 28 Feb 1974 |i2 Mar 197415 Mar 1974, 2 |- P
Eﬁlﬁ_gnchupgu [§uga ;20"“" 1974 |27 Feb 1974 |» o 3. Mar 1974 |10,29Mart974 |17 Mar 1974 22 Gurbrenks 3,5 A
| 26 ‘ngq_qf } tha! Nagar 23Feb 1974|2 Mar 1974 |n " S Mor 1974 |3 Mar 1974 (23 Feb 1974] | Satarsa, Bunew
27 Kailali iRatanpur ‘0 Feb  1974]5 Mar 1974 » g Mar 1974 Il Mar 1974 [30 Apr 1974] 7 [Kner, L E
] 28 v " fa_rgarg 112 Feb 1974)» ule 0 1 n w {29 Apr 1974 43 [ .
29 Dhanusho 1Janakpur w16 Mar 1974 1n o 1o Mar 1974 |26 Mar 1974 |7 uu 1974! 3t [Mudhutun  Env
30 Moahotari 1F"cldul 9 Jan '974ll0 Mar 1974w w12 Maor 1974 |26 Mar 1974 i3 Feb l9741 2 starot, b
31 Dhanusha Lakhuri 2gJan 1974 12 Mar (974 |» 0 I5 Mar 197423 Mar 1974 |1l May 1974] 16 Unknewe
|32 » %De_qnu M Feb 1974 14 Moy _1974 | oo wlw « (25 Apr t974| 20 | -
32 rSL_Y\SiH_ _ ,Inarwa 26 Feb 19749 18 Mar 1974 20 Mar 1974 4 Mar i974) 3 Purmia, Binar
34 'Kailah __ _ |Ramshikhar 17 Feb ‘974Tl5 Mar 1974 __ |19 Mar 1_973*] Apr 1974 |1 Mor |979‘l 3 Khert, Uk
35 Jhopa Nokalbanda i v 2 Mar 1974 |Local Official |22Mar _1974(7 Apr 1974 |20 Apr 1974, 30 [Dumko, Hinar
36 Mahotari __Ghedq 10 Mar 1974 !25 Mar 1974|S E P Statt__ |26 Mar 1974125 Mar 1974 {22 Mar 1974 | 2 Qutbregk 10, Sarsauly
37 _Kobhwepalanchok LNanumbqlwa 4 Feb |'374‘.. " " v {28 Mar 197418 Apr 1974 7 Gaya, Bihar
_38_4_8‘55‘9!‘9. .. _iRayak 113 Mor 1974 29 Mar 19741 ) Mar 1974 125 Apr 1974 |9 Apr 1974! 9 Outbreak 25 Kanchnrpur
[39_Jnape  __'Kumarkot 23 Feb 1974 |n n [Hea _ 12 Apr 1974 |6 Apr I974 |24 Mar I974| 3 Purnio, Bihur
v 16 Mar 1974 |« 2 -.,’1 E w16 Mor 1974 1 |« '
al v oo {9 Mar 1974 | wle o n 0w _ w22 Mar 974 2 " 1.
_'42 ‘Unanusha_ - ‘J» M IZBFeb 1974131 Mar 1974] |3 apr 1974 [10 Apr 1974 [12 Apr® 1974| 17 |Outbreak 23 Jonakpur
_?S_#tﬂna___ 1Keroan '3! MCf 1974 | &pr {974 Villager 12 Apr 1974 | | . 31 Mar 1974 I Outbreok 2! Topgacht
[ 44 Kailoh__ Gaoraya I Mar 1974 |u w|SEP Staff |8 Apr 1974 |28 Apr 1974 |25 Mar jg74| 3 |Outbreak 28 Parbara
145 whopa ___ Duwagaai 16 Mor 1974 l6 apr 1o7alo T o s Apr 974 |6 Apriova |2 spr 1974] 4 |Purnio, Binar
46 'Morang »_:Jcr[\m l2l Mar 1974 #7 Apr 1974 |Temporary Vacci[8 Apr (974 |10 Apr 1974 |21 Mar (974 ! " "
| 47 [Bara Parsauni '8 Mar 1974 |» wiSE P Staff 12 Apr 1974 8 Mar 1974 [ Acjamgorh up
48 Uhanusha . 'Dhanauji i7 Feb 1974 lu alw u 8 Apr 1974 9 Apr 1974 [ Madhubani, Bihar
49 ‘Sunsor: iBhokaraha i12 Feb 1974 |u w|Local Official (14 Apr 1974 |ic May 1974 |17 Apr 1974 | 40 [Unknown
50 ‘Tanahu "Dordor ‘24 Mar 1974 lg Apr 1974 | oapr 1974 24 Mar 1974 | 1 YSmghbhum,  Bihor
| 51 "nopa Jamaigaghi 114 Mar 1974 [ " }ss PStff |9 Apr 1974 |9 Apr 1974 |4 apr 1974, 5 loutbreak 23 Haldebari
(52 iBhadrapur |21 Feb 1974 [0 wfn W |8 Apr 1974 8 Apr 1974 |9 Jun 1974] 19 [Darbhonga,  Biar
53 ‘Dhﬂimg . »}Khari ‘20 Apri974 (9 Apr (974 . 5 May 1974 |6 May 1974 9 Varanasi, uve
_E‘l;ﬂu o igmm,. 11l Mar 1974 |12 Apr 1974 [SE P Stoff Apr 1974 |31 May 1974 |19 Apr 1974] 6 Madhubani, Bihar
55 |Morang _IBhakari i@ Apr 974 (13 Apr 1974 |LocalMedical OfijS May 1974 |8 May 1974 |14 Apr 1974 | 3 Purnia, Bihar
[ 56 kahmondy  [kathmondu . Apr 1974 [14 Apr 1974[S E P Staf  [l4 Apr 1974 (14 Apr 1974 |1 gu 1974] 23 [Oupbreck 58 Samkhu
57 Snrlahr_ ____ Pokhariya ['23 Mar (974 |18 Apr 1974 | C. |8 Apro 1974 | |15 Apr 1974 4 Sitamarhi, Bihor
58 |Kathmandu Sankhu 17 Apr 1974 120 Apr 1974 |S E P Stoft L _ " |22 Apr 1974 120 Aug 1974 | 34 [Outhreak, 37 Noldumbaiwa
| 59 (Sartohi '»Kisy-onpw 17 Mar 1974 {24 Apr 1974 . 25 Apr 1974 | o [T Apr 974 2 Sitamarhi, Bihar .
60 v " Isopur 14 Apr 1974 {» " " K t4 Apr 19741 | Janakpur Nepal or Sitamarhi  thihar
61_\Dhanusha_!Haryana ;29Mm 1974 |u ol I P . |21_Apr_ 1974 4 |Darbhdnga,  Bihar
62 v - Nogaryan |28 Mar 1974 126 Apr 1974 L. (@S Apr 1S4 . . .|28 Mor 1974 | [Samastipur,  Bihar
63 v “ .Pareswar 20 Apr 1976 |« . n |SEP Staff 128 Apr | 120 Agr_ 1974L_I_> {Outbreak 29 Janakpur
(4 [Mahotan  Tirgpur |28 Mar 1978 [27 Apr 1974 | Villager " |2 (9 Moy 1974 T L W82
65 {u " \Samsi T Rpr 1974 28 Apr 1974 |S EIP Statt 5 May 197413 May 1974 (23 Apr 1974] 4  |ISitamarhi,  Bihor
XN {Basb lo aprig7a [« wfe o omge e “ler Apr to74l 4 o
67 'n . !SundapurBeriatuikai3 Mar (974 |« L “ 6 Moy jg74 | sl Moy 1974] 5 |« . "
b |ound LA I 1
68 1u u Shivabhaktipur |5 Mor (974 |« Wl " IS A ) v |28 May 1974 33 [ u
€9 « o |Barotpurkur 12 Mor 1974 |» R " e e o |30 Apr 1974] 35 | n
76 ‘Saprari (Hanuman Nagar 23 Apr 1974 |30 Apr 1974 | v |w .. . |2 May 1974 |20 Moy 1974] €  [Outbreck 72 Haripur Panchayut
7 Momnq !Dorbesa g (1 :21 Mar 1974 |1 May 1974 | Health Post S May 1974 [9 May 1974 (8 May 1974) 2! Dumka,  Bihar
72 _iSaptars Haripur 4 Apr 1974 |. w [SEP Staft_ [6 Moy 1974 |12 May 1974 |0 may 1974] 15 |Purnia. Binor
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73 [Morong Blratnogar Word-2 {18 Apr |9N‘{_z My 1974 [SE.P Staft |5 May 1974 |8 Mg, 1374 [8 May 1974 | 2 [Soharsa, _ Bihar
T4 . " tM614 fpr 19741 a e ° = . i * [30Apr (974 | 5 |Purnia, _ Bihar
75 [« » " = ul6,I7]6 Mar 974 lu B » =16 Apr 1974 3 M i, Bihae
R R [ E R (T 8 S T w93 [sowne,  Bnwr
77 |Mahotari Monora 5 Apr 19% 15 May 1974 1974 | € May 1974 17 Jun 74 | 12 Modhubani, Bihar
78 |Dhanusha Basbitti & Apr 1974 |u . 1974 - € apr tora | T l.T "
+ 79 {Morang __|Babbie 7 i125Feb 197 |6 May 1974 1974 « Moy 374 [24Mor 1974 | 9 lpumia.  Bihar
180 [saptari " Isripurjobdi_word-|27 Apr 1974 |7 Moy 1574 | ] 1974 | oy 1974 278pr 1974 1 |u "
I CHRERN CHN S = PO S I PR PR wjz2apr 1974 | 2 ISoharsa,  Binar
| 82 |Siraha Mador [20Mor 1974 |« 10 May 1974 3 suy 1974 ,10 May 1974 18  !Madhubam, Bihar
'83 'saptari . lkushana 23 Apr 1974 |u . 7 May 74 ’~1 My 07510 Jume |974f 7 Outbreak- 49 Bhukaroka f anch 1y it
_84 Morang _ Darbesg,samsur .ul13 Apr 1974 |8 May 1974 #I0May 1974 « *+,; .04 8 May (974 [ 15  Dumka, Rihar
Jatuwg, Ward-5 |20 Apr 1974 [» “in wln a m . l20 Apr 1974 " ) Puraia, Bihar
Darbesa Horvnpur wil |28 Apr |97§ 9 Muy_ |_9:rg - n I May 1974 !9 ay 1t iza Apr 1974 ! | 1Sahorsa, Bihor
7 |Kathmar _ Ipaily 2t Apr 1974 |12 Moy 1974 115 Jun .97417 6  'Outbreak S8 Kathmrrie
188 ‘Porsa __B_-fguriq _ 2 8pr 1974 13 May 1974 |Govt Official  [13May 1974 |18 May |974£ . & MujoHarpur, Bihor
~89 [Dandeldhura Ghor {17 hpr " 1974 "la May 1978 [ l14May 1974 ‘lae May 1974 '€ May 1974 2 Outbreak-25 Sudo ban naya
90 Jhapa |Kumarkot 128 apr 1974 1% Moy 1974 [SE P Sttt lis Moy 1974 10 jun (974 28ar 19741 1 purma, Binn
S Jiropan: f|§ Apr 1974 ‘Iﬁ Moy (974 [v u ;na May 1974 Il jun 1974 12 unknown
_92 Rupandehi Kudabagar (20Mar 1574 17 Moy 4974 | |21 May 1974 . | l '_anh, i
93 vKOﬂChunpur Mabendvuqqg_gv 47 May 1974 .’3!”!_’:’7_4_. . 0 L 1IT May 1974}' I Pilibhir, U@
194 iKavre Palanchok |Joyanagal, Banepa |14 Mar 1974 |20 May 1974 Villager |20May 574w May 1974 27Muy 19741 18 Darbhanga, Bib i
| 95 [Morang Biratnagor Ward 9.6 May 1974 [21 May 1974 [SEP Sttt [25May 1974 '3 sun 1974 16 May 1974 1 Purma,  Binur
1 96 Dhonusha Jhoji iya (19 Apr 1974 |22 May ISTQ L__ _ " T Jun 1974 130 Moy 1974 27Muy 1974»_ 15 Outbreokr 3 L akhon ian e
LB? w " Kurtha R . _|!8 May {974 L23 May 1974 |« " 31 May 1974 [l Jun 1974 ‘s May I974‘ ! Outbreak GEJNLtkuldiynt an iy«
98_Dadeldhura Chipur Bhadrapur 15 May 1974 (24 May 1974 | 25May (974 | ‘lodun 974 2 Pwbmy, P
99 .Siraha Kalyanpur _ [12May 1974 [« « [SEP Sttt |27May 1904 [I Jun 1974 12 May 1974 | Damhanga, Ginar
100 Malhaniya |16 Apr (974 [25May 578 | [u o 13t May 974 {22May_ 19747 15 Madnubam, Bihar
Jo_Parsa Burganja 7 May 1974 127 Moy 1974 [SEP Staft | v '27May 1974717 Moy 1974 i Darbhangs, Banw
1102 {Mahotar Bhamopura __ 28 apr 1974 |« a lw " | Jun 1974 ! 27Mcy 1974 6  Sitamarm. 8rar
{103 ‘Bajhang Maulale 3 May 1974 |29 Moy 1974 - 24 May 1974 29 Moy 1974 28 19rat 2 Pmbnn ue
104 | Mahotari Ekdabell It Apr 1974 |31 Moy 1974 S.EP Staft 2 Jun 1974 11 Jun 1974 3_I . 19_ s.wmam. Bihar
_lO_S;SindhuEIchok Bhotang 14 Mar 1974 |« » |Health P_g_st_‘_3! May 1974 fG Jun I974 20_2_1374__ 8 Ourbnok 37 Naldumbaiwa ¥ urzna,
106 _|Rupandehi Babhani 7 May 1974 |» » o 10 Jun 574 l 24 May !97@+ 4 _ _Bain, uP
107 |» u n " 20 Moy 1974 |u ) i }-_L__ . 7 dun 974 9 . "
108 ;. n " " 17 May 1974 [u " " P |974 5 Gcrukhpur uF
109 'Dhanusha Janakpur _2 May 1974 || Jun (974 n 4 Jlnh_.l9747{ ‘g___M_o_y-__l_g'_(_‘i L— _Modhubum Bihos
1110 ,Mahotari Ratauli 26 Apr 1974 |3 Jun 1974 iE_P Statt 8 dun 1974 :4 Jut I974_ i ?P_ﬂ‘!'__ >1974~r 27 .
[III "Sunsari Madesha 16 May 1974 |= » o s __14dun I974 3 Jun 1974 {14 Jun !974-1- 10 scharsa. Bihar
iz Rupandehi ___|Babhani 2 Apr 974 [7 dun 97| T [iodn ig7a 2 Aer 19741 1 Unknown
113 'Morang Rajghat " v IMaloria Statf .29Jun 1974 ‘IG Jul 1974 .25Jun 974 27 'Dumku Bihar
HICER " platuwa | May1974 18 Jun 1974 |SEP Sratt 10 Jun_ 1974 (8 tun 1974 ‘\ Moy 1974 1 Purma, Binar
(15 |Jnapa |Kajargachi ;10 May 1974 [9 wun 1974 I . 10 Jun 1974 6 Jun 1974 5 " "
me |v [ Gauriganj [20Mar 1974 [10Jun 1974 [S.E.P Statf 112 Jun 1974 [ 18 Jun 1974) 5 v .
N7 o [singatioda 'i0 May 1374 _[Il_Jun 1974 |o _T 7 dul 1578 28 yun 197al 13 Outbreok 110, Retauls Funzhoye
(18 [Morang [Amardano 24 Doc 1974 |12 Jun 1974 |« « 13 Jun 1974 [14 Jul 1974 |9 Jun 19741 26 'Purnia,  Bihar
(118 [Kapilvastu [Patringa 31 Moy 1974 [13 Jun _i974 ~ liz_yun 1974 ] 30 Moy 19741 1 Outbreak 112, Babhom Fanchayat
[\IZO Mahotari |Kalaiya 2 MayI974 |« | Vikager ;’- « |8 Ju_I__l_9_7_4__9__.1L_zl___lS_7_4T (0 _ :Sitamarhi,  Binar
12! {Morang |Biratnogar 19 Mar 1974 {14 Jun (974 |« [ ! B V_Jun 1974 29 Moy 19747 __2____u_!_b_reuk 55 Bh_okurw Parcnayat
[122 Dhanusho |Janakpur 9 Jun 1974 |16 Jun 974 11?7 Jun 1974 .2 8ihar
lrlil Kailali "Deariya 3 Jun 1974 {17 Jun 1974 T i oo _—2_9-_\1;;1_ @:I;T—_S‘"_‘Ou!breah-i%,i’&rén_bancnaydl" )
2t RenchampurJporasn T Wey 98 [ [T T T T i ol 5 e, ue
7125 TManateri *Bahadurganja 5 Muy 1974 18 Jun 1974 |Malaria smn 23 Jun 1974 |6 Jui 1974 22 Jdun 19741 11 |Outbreak-6B Shvabhixt iz
126 |Kabhrepakanchok ' Subhagaon (18 Jun 1974 [« 77" 7T — 2T Jun IST4_6 yui 1571 2. 7 w-94 Jayanal Fancrayar
"127 {Dot ] TBantexn 18 May 1974 |20 Jun 1974 22 Jun 1974 19 gun 1974 i 7 Namita) ur
128 -Kopuhasiu__ - . Pakadi 29 Mayi974_ 123 Jun 1974 |8 _du 1374 i (21 Jun 1974, 3 ’Ouﬁbrenk -2, Babhne Fancnay
129 Morang Dulghari 23 May 1974 |24 Jun 1974 | Villager |26 Jun 1974 Rb Jul 1974 2 2 Jul 1974’i 8 Roh'us Birar
130 Jhapo _ ' amardaha 26 May 1974 |« v (SEP Sraft |27 Jun 1974 fIS Jul 1974 18 Jun 1974'@ 4 Purmu Bihar
131 Kapilvastu |Hethihowa , Dohani 6 Jun 1974 |27 Jun 1974 € Jul 1974 N 74 ! ‘Goqungl_; uP
132 I« - - " Deopur |5 Jun 1974 . __1s _gls_qu . 125 Jun [974T 4" 1Qutbreok-108,B R
133 |Sindhpalchok Pulchowk I_G_P_Agx—_l?_:l:{__—____ _2__8_J~u_n__127_4j . |l2 dun Iéil_ 2 “_v T Kethmandu
134 1 Sarlam A'Ensnnupur ) 25 Apr 1974 2 Jul 1974 |5 sl 974 |3,:’!‘|_ 19741 1l lS:mmarm. Bihar
135 . ‘Farhadws 16 Ju 1974 & gt 1974 126 Jon 1917 Tu . "
136_|Kabiwepaianchok | LN&E:E:&&EM' ey ) 4_ Ju_iora! 8 [0utbreok—58, Sonkhu Panchay
137 |Lalitpur Lalitpur '3 Apr I974 9. Jul 1974 | e 4 JUI l974| o o» =-56, Kathmandu
138 [ Saptari “IModhubani {13 May 1974 110 Jul 1974 |S.E 12 Jul 1974 {ia gui 1974 {29 Jun c9_71_}_?_ o «-49, Bhokaraha, Sunsar:
139 |K; P __|Parasan i " w o dwo S . . i27 May 1974 | 4 Khers. U P
140 |Dhanusha Laxmmpur, Bhagew |9 Jun 1974 |11 Jul 1974 Jul 1974 130 Jul 1974 |20 Jul 1974, i€ Outbrear —ii7, Singaljady ~anchayat
141 |Sarlahi “Tre Rampur _ __ __'_|5_aug|_|.§74 I2_Ju| 1974 | " A w14 Jal 1974 15 Jul 1974 }__2 e — 138, Mndhupan
192 [Bhuktpur _ |Gunda |23 dun 1974 113 Uul (974’ N 7o emal 3, «~126,Subhagaon kot
143 1Sarta _ JLoxmipur Sukch 21 Apr 1974 _153_:1‘:_!‘1_97_4 s‘g P Staff |5 Jul 1974 *zs Jun |974“ 6  Sitamarhi.  Bihar
\I 14 | Mahotar, utaha Kolunya R 28__"9’(L9Z‘3_ 18_Jul ut 1974 | _ 10 Aug 1974 . ’ 1974 4 [ “ .
|45 “ " " w |13 h_l_n_y_l?"i N B K L i30 Jul 4974_ 10 " " N ‘
‘|4G ‘. . " « |8 May1974 Lo u o 8 May _1974 [ Outbreak — 67, Beritulkaha b 1r nay gt
L""’ }Molqnq Majhare 2 g 1974 | (25 g 1974 | 126 i 1974 |22 A_ﬂls_'li 2 ga 978 3 . 168, Kadmnh 1
1148 v i {Kadmadaha 17 gup 1974 [« « [SEP Staff [0 Aug i374 (2] Aug 1974 3 Unknown
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1149 Morong Majhare 28 Moy 1974 |25 Jul 1974 26 Jul 1974 |22 Aug 1974 (15 Aug (974 | (I [Purnia, Bihar
150 {Saptari Kach i . « [28 Jul 1974 29 Jul 1974 |28 Aug 1974 |9 Aug 1974 | 18 |Scharsa, « —
5 |Ramechhap Lakhanpur 3 Jun 1974 |« w [S.E.P Staft |I| Aug 1974 16 Aug 1974 | 20 |0 -84, Jay | y
152 {Kapitvastu Jumila 20 Jun 1974 |29 4y 1974 . 30 Jyl 1974 20 Jun 1974 ! Basti, u.p
153 |Rukum Musikat 22 ul 1974 |30 Jui 1974 6 Jul_i974 22dut 1974 | 1 |unk
154 |Morang Biratnag 22 Jul 1974 indionNotificatiod 30 Sep 1974 {1 Oct 1974 [22 Jul 1974 | )  |Pumia,  Bihar
155 le  « Bhakari 15 Jul 1974 {1 Aug 1974 12_Aug 1974 [21 Aug 1974 |I5 Jul 1974 | | = s .
156 |Kabhrep Chanderi 5 Ju 1974 |13 Aug 1974 14 Aug 1974 |14 Aug 1974 |3 Aug 1974 | 3 |Outbreak —94, JoyanagalPon
157 [Kathmana Lapsephadi 25 Jun 1974 |16 Aug 1974 1| Aug l974 a5 gul 1974 | 1 |e 4+ —58, Sonkhu __ «
EQ__Ku;bmggalancho%Gqu"[ 4 Jul 1974 |17 Aug 1974 S Sep 1974 |7 Augl974 | 4 » oI5, L »
159 [« " « |Kartike deorall |8 Jul 1974 18 Aug 1974 25 Aug 1974 | » {31 Aug 1974 | 5 |x _ w—164, Choubos =
160 {Mghotari Gheda 22 Moy 1974 25 Aug 1974 26 Aug 1974 6 Jul 1974 3 Sitamarhi, Bihar
161 |Kabhrepalanchok |Gothpant 5 Jul 1974 |30 Aug 1974 31 Aug 1974 |4 Sep 1974 |24 Aug 1974 | 4 |Outbreak—164, Chaubas =
162 |Morong bind 9 May (574 (3 Sep I974 4 Sep 1974 20 Aug 1974 | 27 |~ *—118, Amardoha  »
163 [« Biratragar 16 Jun 1974 |5 Sep 1974 € Sep 1974 23Sep 1974 | 7 |« =21 ,Biratnagar orBihar
164 | Kabhrepalanchok | Chaubas 25MoyI974 |9 Sep 1974 9 Sep 1974 |9 Sep (974 |1l Jun 1974 | 4 | »—94, Jayagal »
165 |Jhapa Kobhara 25 Augi974 |ITSep 1974 25 Sep 1974 27 Sep (974 | 5 I, u-162, Ocbindapur « |
166 [Dhading Tarska deorali |23 Jun 1974 |27 Sep 1974 30Sep 1974 |16 Oct 1974 |5 Sep 1974 | 8 | «- 87, Dollu, Kath !
167 |« . . W 131 gy 1974 |« B . . s + [i9 Sep 1974 | 7 |w  +-i66, Same Panchoyst |
168 {Morang Biratnagar 28l 1974 |30 Sep 1974 14 Aug 1974 3 Ia =~ 155, Bhakori .
169 |Dhading Taruka deorali __ |20 Augi974 |5 Oct _ig74 30 Sepi9T4 |16 Oct 1974 20 Aug 1974 ~ i §G.i50fl[e_ifo_q¢:_h_nm_ﬁ
170 |Sunsari Dubi 19 Augi974 |9 Oct 1974 IS Qet 1974 29 Sep I974_}' ‘Sgharsa, Bihar
{171 |Morang Shoraba 3i Jdul 1974 i3 Oct 1974 22 Sep 1974 Purnic ,  Bihar
172 = . L " 3 Oct 1974 |i5 Oct 1974 17 Oct 1974 | 6 Nov 1974 _.Outbreak , I71 Same Panchayat
731« 'Bigtagar 9 Oct 1974 |26 Oct (974 3 Ny 1974 9 Oct 974 . Purnia,  Binar |
i74 la » | Shorabhag 9 Aug 1974 10 Nov 1974 [SEP Staff |18 Nov 1974 18 Sep 1974 T AT T
HTS v o Nauiyg 2 Nov 1974 i . 12 Nov (974 2 Nov jo7a | 'a “ . T T T
176 [mapa iChokchaki 4 Nov 1974 |« S ISEP Sttf_ |24 Nov 1974 S Nov lo74 3 . . LT T
177 {Morang Amardaha 15 Apr 1974 |u afn w |17 Nov 1974 10 Nov 1974 62  Outbreak - 118,Same Panchayat
078 |+« |Rangeli 17 Jul 1974 |u « s . s . 9 aug 1974] 4 w7 148 Kadmana
|I79_[Rautahat Rajpur Farhadwa |26 Sep {974 23 Nov (974 |Integration Staff (24 Novi974 |4 Dec 1974 |3 Jon 1974 : 20  Sitamarhi, Bihar
lgj@mng Govindapur il Nov 1974 |26 Nov 1974 [SE.P_Statt | 27 Nov13974 |26 Nov 974 |15 Dec 1974, (2 | Outbreak — I77, Amardaha &
18 jr Biratnagar 28N 1974 |14 Dac 1974 [Tracing fromndid 15 . Dec 1974 i0 Dec 19741 2 |Champaran, Bhar




SME/77.1
page 107

Annex 5

SMALLPOX OUTBIKEAKS NEPAL 1974

- ’ Date of Repor? I Gate Report Date ) Toral

2 District | Panchayat Date of » I » Who Reported { 3acarved in | investigated Dote of Cases Source of Infections

0 First Cose 'Dist SEP offi : Katmgndu by MQ Lost Cases ¢

I :!“Monnnm ParsoDewarjobdl |13 Nov 1973 127 Dec 1974 [Tamporari-Vacer[l Jon 1974 |4 Jan (974 122 Mar 1978 25 {Suomorni, Bibar

2 Kopivosn _ Bonaspw | IBDec 1973'3 Dec 1973{SEPSwit  [Buan 1976 hduon 197416 yon 15747 4 |Soranpsr U B

3 Morang __ IMonpur 2 Jon 197415 Jan 1974 IMedicol OMticer [6Uan 1974 |9 Jan 137412 Jon 1374 burria, b rar

4 Kanchanpur __  \MahendroNogor |4 Jon 1974 {7 Jon 1974 |Businessman lidon i974 [idJon 374 {4 Jon l974. i Uk Or  Biror

5. . . - 3 Jon 1974 17 Jon 1974 [n « - - | =3 Jon 1974 .

6 M B - “ " : win [ ol - o

7 Kathmondu Kathmandu 9 Jon 1974 i3 Jgn 1974 rH(:;s;uml ’ ll! Jon 1974 [13 Jon 1974 a Feb l)'ld' 2 . "

8 Kabhre Patanchok \Notaugrochondr 16 Jon 1974 |2) Jon 1974 |S EP Stoff :22 Jon 1974 ,23Jan 1974 16 Jan 1374 ! .

9 Kailait Nimdi ¢6Jan 1974 129Jan 1974 Yempom:i-Vuccn[l Feb 1974 ;5 feb 1974 2€ ban 1974 ) YEan u*

0 Mahotarl Sarsoula 12 Dec 1973 i« =[S EP Sraf S Feb 1974 !lz Feb 1973 28 Fedb 1974 6 ‘tadrubam  Hinar

I Kalah _ .|Bhapm _ . |6 Jan 1974 4 Feb 1974 |Heaith Centre .= = |5 Feb 1974 29 Lpr 1'374; 43 “har | "R

12 onapa  [Sharnamat |8 Jon 19749 Feb 1374 SEP Sttt 24 Feb 1974 |1 Mar 1374 8 Fep 1374 3 Purnig, 8ra:

13 Mahotarl Sarpola 21 Jan 1974 'IS Fab 1974 'w - JS Fed 1974 |I5 Feb 1374 | Feb 1974 2 Muintan 3iker

14 Sunsari Amarwa 21 Nov 1974 |« "”unmmmeq?' Feb (974 |25 Feb 17373 ,2 M3t 1774 20 PPL.IE] B

15 Morang Birot Nogar 14 Jan 1974 |« " ‘ls E P Staf! " = |3 Mar 374 ‘d Feb 1975 4 Itrangn. Erar

16 Sunsari Dub! \3 Fep 197418 Fep 1974 | < |25Fep 1974 AL NN EY 13 Fep 1974 1 lhartarse. Bawr

17 Nawalparasi _ iMoyni 126 Jon 1974 19 Feb 19741 122 Feb 1974 n feb 1974 2 sorakngar It

18 Morang |Birat Nogar & Feb 1974w --|s E P Staff 121 Feb 1974 (25 Feb 1974 23Mar 1373 4 M3tnuban B

19 = LI 1" - ] Feb (974! W " l. w3 Mar 1374 :|5 Feb 1974 1 Lyrner, e

20 Sirgha ;Bosobit 15 Feb 1974122 Feb 1574 1Pradhan Pancha |26 Fep 1978 12 Mor 1373 15 Feb inrac ) Stmar. we e

21 Jhopo iTopgact: IIG Feb 1974tu a |SE P Stoff 124 Feb 1974 (1 Mar 1974 ’23 Apr 43 N. 8 20330,

¢2 Don 'Duvqamqndo ;I Feb 1974 !22 Feb 1974 [Pradnan Panchg |23 Feb 1974 (10 Mor 1974 ) 18 Feb l97-$. 2 Khery,

23 mopa "Haldebari 16 Dec 1973126 Feb 1974 lLocal Official |2 Mar 1974 |27 Feb (374 10 Mar 1974 24 Taethonga. b or

24 Saptarl Raibirgj 21 Feb 1974 27 Feb (974 |SEP Stotf |28 Feb 1974 |12 Mar |974:5 Mar 1974 2

25 Konchungur {Suda L2090 1974 o7 Feb 1974 | . 3 Mor 1974 |i0.29Mor 1974 (17 Mar 1974 22 L

26 Mcrang \Birot Nagar ‘23 Feb 19742 Mar 1974 |n « |5 Mar 19743 Mar 1974 23 Feb 1974 ) ke

27 Xailalt ,Ratanpur 10 Feb 19745 Mar |974E' * B Mor 1974 1! Mor 1973 30 Apr 374 17 b

- - \Parbarg 12 Fab 1974 .- e . 129 Ape 1974 43

29 Dhanusha * !Jonakpur - .6 Mar 1974;x e 1O Mar 1974 [26 Mar 1974 '7 Ju 1974 3 Mithatys b

30 'quomn :Pudul ‘I9 Jon 974 lIO Mar 1974 - .IZ Mar 1974 126 Mor 1973 :IS Fet I974> 2 timogeb, 2]

3 .Dhanushn Lokhure ¢4 Jon |914.|2 Mar 978 =~ - N5 Mar 1974123 Mar 1974 11 Mgy 1974 16 e

32 - - :Deoria i Feb 1974 13 Mar 1974 - - - v ‘:;5 s 19%a 20

33 Sunsani ,Inarwo ,26 Feb 197418 Mar 1974 20 Mor 1974 14 Mo 1978 3 Yang, [y

34 Katah _ .Romshikhar ‘T Feb 197-3'15 Mar 1974 |19 Mor 197441 Zpr 1974 | Mor 1974“ 3 anerr, vk

35 Jrapa 'Nuhalbcndu ;- " '.21 Mar 1974 Locol OHicial :22 Mar  1974)7 Apr 1974 x20 Apr I974~ 30 Uumha, Hhar

36 Mahatart Gheda 0 Mar 1073 25 Mar 1374 SE P Staff 26 Mor 1978125 Mor 1374 122 Mar 1374 2 [ ibeegk (T 3zrtquiu
37 Kabirepalanchok Naldumbalwa 4 Feo 1974 . . oo N » |28 Mar 1974 18 Apr 1974 7 Sy, 8.nae
38 Bojhang Rayox 13 Mar 1974 29 Mor |974!Local Officiol |30 Mar 1974 (25 Apr 1374 {9 Apr 1374 9 Lutbreak 25 Karchargur
39 _Jnapa __ !Kumarkot 23 Feb 1974 |« = |Health Post 2 Apr 1974 |6 Apr 1974 [24 Mar (974" 3 Furnia, Bihar
40 - L L 16 Mar 1974 |- ol PR « ] * 6 Mor 1974 1 . R
4 . . R B 2 Maor 1974 |« PRI - ‘ “ e « 22 Mor o4, 2

42 Unonusha _Balhagoth Mahuwa ‘?8 Feb '974:3l Mar 1974 13 Bpr 1974 10 Apr 1974 IIZ agr 1974 17 Outbreax 23 Jomang of
43 Morong |Keroen 3 My 197455 w1974l vitlager 12 Apr 1974 :31 Mar- 1974 ! Ouftregr 2! T praim
44 Kodah 'Ga)uroya :” Mor 1974« «[SE P Staff _ !8 Apr 1974 |28 Apr 1974 125 Mar 9741 3 Duturegk 28 Fardars
45 Jneps ___ _  Duwogod: ‘6 Mor 1974 -’G Apr 1974 - :6 Apr 1974 |6 Apr 1974 {2 Apr |974; 4 1Purma, B
46 Morang _A:Jomnv 121 Mar 1974 |7 Apr 1974 |Temporary Voccii8 Apr 1974 |10 Apr 1974 121 Mor 13790 ) B -
47 Bare |Parsoumn Ie Mar 1974 I- 1S E P Steff 12 Apr 1974 ;a Maor ‘SN. 1 Agjomgarh urP

a8 Unonusha _Dhunuull :7 Feb 1974 {- am « 8 Apr 1974 19 Apr |974. 6 Madhubeni, B8 rar
49 Sunsen Bhokaraha 12 Feb 1974 l.‘ " lLocul Official |14 Apr 1974 (IG Moy 1974 :|7 Apr 1374 , 90 [Unknown

50 Tanahu ,Dordor '24 Mar 1974 :B Apr 1974 1 Apr 1974 ;24 Mar IQN. t Singhbhum, B nar
50 Jhapa Jomalgadh AI4 Mar 1974 |~ “|SEP S'u}!_ 9 Apr 1974 |9 Apr 1374 14 apr 1974, L] Cutbregh 23 Mo'dedon
52 :" " :Bhadrapw 121 Feb 1974 'y dn . 8 Apr 1974 |g Apr 1974 (9 Jun 1974 | 19 Corthanga, Bihar
53 ,Dh“"‘g. . Khari .20 Apr 1974 |9 Apr l974| . i3 Apr 1974 |5 May 1974 |5 Moy 19741 8 Voronost, U P
54 Siroha iChotari 11 Mar 1974 12 Apr 1974 ISE P Stott 14 Apr 1974 |31 May 1974 {19 Apr 1974 6 Madhubani, Bihar
__55 Morang o 'Ehulml :4 Apr 1974 13 Apr 1974 [LocotMedicol Oth{ S May 1974 |8 May 1974 [14 Apr 1374 3 Purnig, Bihar
56 Kothmondy __ ;Kathmandu . Apc 1974 ,14 Apr 1974 /S EP Stoff |19 Apr 1974 14 Apr 1974 [} gy 1374 23 |Qutbreck 58 Soniny
57 :Sarlohi ] lponm,.,u i23 Mor 1974 |18 Apr 1974 20 Ape 1974 15 Apr 19741 4 Sitamart, Binor
| 58 ‘Kmnmqnqu .,Sanllnu 117 Apr 1974 |20 Apr 1974 {S E P Stoff . ~ 122 Apr 1974 |20 aug 1374 | 34 Outtraak, 37 Noldumbalwa
_5_9 ._S_or_lo_hi___ . :Kishanpur !l? Mar 1974 124 ape 1974 25 Apr 1974 7  Apr 1974 2 Sitamorte, Bihar
60 .'- - Isopur :l4 Apr 1974 | . " " 14 apr 1974 ! Jargkpur Mepal or Sitamar  Hinar
&1 Ohanusha “Haryana 129 Mar 1974 x| “ “ " 21 &pt 1974 4 Carbrdnga,  Binar
62 - “ Nogaryan 2R Muyr 1974 .2" Apr 1974 ; 29 Apr 1979 28 Mar 1374 1 Samostipur, 8ihar
63 . Poreswar 20 Apr 1976w = ISE P Stoff 28 apr 1974 20 Apr 1974 | Outbreax 29 Janakpur
o4 'Muhcmn .TIYGDU' 28 Mo 1974 I27 Apr 1974 | Villoger ‘i- =126 &pr 1974 |9 Mgy 1974 |1 M . B2

&5 ;.‘ - “sams: ;7 for 1974 (28 Apr 1974 S EP Sttt {5 Moy 1974113 Moy 1974 123 Apr 197! 4 lsiamarni,  Birar
66 o N Bosbith 10 2pr 1974 l -y LR =l = .27 Apr 1974 & |- .
67 - . ‘SundopurBenatuiko 3 Mor (974 | - - |6 Moy ig74 |- - Moy 974 51 . .
64 . . _Shvabhokmupur 15 Mar 1974 |u ol o .- <28 Moy 1974 33 |- .
69 " Boratpureu .2 Mor 1974 . » L L L » 130 Apr 19741 35 ” "
" Sapton {Honuman Negor 21 Apr 1974 !30 Apr 1974 | = . P « 12 Moy 1974 [20 Moy 1974} 6 Outbreak 72 Honpur Panchigu®
7+ Morong 7tmmeso: vo. . 2t Mor 1974 \I Mgy 1974 | health Post :5 Moy 1974 |9 May 1974 .8 May 1974 2t Cumka, Bihor

72 haptan [ Haripur "4 ape 1974 | . |SEP Stotf 16 May 1974 |12 May l974_l'° May 1974} 15 Purnia.  Binar
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CONTINUED. ....1974
T3 {Marong Biratnagar Wurd—z__)ﬁ Apr 1974 }_2 Moy 1974 {S E P Staff S May 1574 (8 Ma, 1974 |8 May 1974
74 |~ . - v _=M6 14 apr 1974 |, . |" - - L A * {30Apr 1974 | 5 h
LR ) = _“I6.1716 Mor 1974 . n lu . . . 1w 216 Apr_1374] 3 nudhubam Bthar
16 o - Jatuwa Word-4 11 Apr (974 o ILE LI L .« _-__‘!_A_p_r 1974 | 3 |Sanamsg, Bihar
PZ iManotar [Monora 'S Apr 19M |5 May 1974 |. _x __|8Mmay 1974 ‘¢ Mty 1974 1Tgun 19741 12 | Madhubani, Bihar
78 " Dhanusha . ledpr o7 [ . t « 2 dun w78 '€ apr 1. ) .
. " Fep 1974 |7 Moy 1974 « May 374 124 Mor_ 19 Purnia, Bihar
i Ward ) 27 Apr 1974 18 May 1974 ' Moy 1974 '27 Apr L o
_____ = |22 Apr |?"I4‘ BE e - ’:Z_Z_Apr l_Suhms:! ) Binar
| Mad _ [20Mor 1974 | 10 Moy 1974 3 Muy 1974 10 May ! “Madhubani, Bihar
B _ |Kushaha 23 Apr 1974 la “lae - 7 May 074 ] My i.°3 10 June 1974: T :Oulbvnuk~49 Bhukataka aneh 1yat
[Darbesa, samwqur 113 Apr 1974 18 May 1974 |s€ P/WHQ Shtf|IOMay 1374 = dvi o4 8 May 19745r 15 Dumka, Bihor
___|vowmwa, Ward-5 {20apr i974 |« oln » PR . 120 Apr 1978 ] Purnia, Bihor
}___._ - [Dorbesa.nanow «u|28 8pr 1574 19 Moy 1974 [« [ May 1974 1y May r4 28 Apr 1970 ' I iSaharsa,  Bihar
' 87 Kulhmundu . _. |paitu i 21 Apr 1974 [12 May 1974 | . - ‘ -’(5 Jun (974 & Qutbreak SR Kathm irt.
i ea Pursu ‘chnnjti . 12 Apr 1974 H May_ 1974 Govt Official 13May 1974 .'8 May 1974 ' 6 Mujjottarpur, Bihar
59 Dondzldhum 'Ghov . 2 Apr 1974 ‘14 May 1974 L . aMay 1974 128 May 1974 IG May (974 . 2 Outbreak - 25 Suda #r naynt
Kumarkol |28 Apr 1974 lﬂ Moy I97_4 ISE P statt 116 Moy 19/3 »‘IO jun 1974 ‘28 Apr 1974 v | Puemia, Bihar
~ onpnm . 18 Apr 1974 |G Moy |974 ] ;IG Moy (974 ;ll lun 1974 , ; Ig _Unknown
__Kudnbaqar . {20Mar 4,74 1974 Vo __j21May 974 | | Bast. ue
IManend |17 may 1978 Tigte s o I|7 May 1974 | Puibhe, UP
(94 yanagal, 4 Mar 1974 [20May 1974 | Villager |20 May 1574 ¢4 May 1974 27Moy 1974 18 Darbhanga. Bina:
95 *Morang Burainager Ward 916 May 1974 |21 Moy 1574 ISE P Staff 125 May 1974 '3 Jun 1973 '8 Moy 1974 1 parma. B
| 96 _Dhanysh Shojikutaiys 119 Apr |974 |22 May 1972 = = 11 Jun 974 3G May 1974 27Moy 1574 5 Qutbreak 3l.lakhun tanena. it
i - I(u"hn |18 May 1973 '23 May |9 - - 31 May 1974 ‘| Jun 1974 lIB May 1974 . 1 ;0u|brouk 6N ,pkutaya b 10 A, ar
98 Dumldhulu _m:_ahodmpul 5 May 1374 ;24 May 4|97‘ o 25May 1974 , (10 dun 1974 12 Pubmt, U P
99 Siraha Kolyanpur  (I2May (974 [« « |[SEP Staff 27 May 1974 |1 Jun 1974 IZ May 1974 ) .Darshang, Binar
100 « Malhaniyo 6 ape jora 28 Mayroma | T | « 131 Moy 1974 ‘22may_ 19787 15 Madnusar, Binor
01 Parsa Birganja __|I? May 1974 127 Moy 1974 ISEP Staft |« » ,2TMay 1974 |7 May 1974 | Darbnango Sinar
{102 Manotart lBM‘_qu_r!n_ ZBAW 1974 . L e [t dun _i974 i . ZTMny 974" 6 Sitemarn Bindr
{103 Bojnang "Moulole B May 1974 |29 May 1974 __[24 Moy 1974 29 May 1974 28 May |974‘ 2 Puenr, up
104 Manotan Ekdobella W Apr 1974 |3) May 1974 SEP Statf _ |2 Jun 1974 [l Jun 1974 31__Mny 1974* 19 . Swamarhi. Bibar
05 ,Sindbupaichok _,Bhotang 19 Mor L"E b * |Health FE'.. _3| Moy 1974 6 yun 1974 20 Apr _E"‘ 8 0O 37 Naid t«;n:n;z;v-v
1106 |Rupand B 7 May 1974 |« . !0 dun 1978 | 4 Bosu, uP
107 .- “ - . 20 Moy 1974 |» . N 9 " “
108 - - - = 17 Moy 1974 |« . . 76 5 Gorakhpur, U P
1109 "Dhanusha | Janakpur 2 Moy 1974 |1 Jus 1974 LT ) 74 1 Madhubam, Binor -
l110_Manotors Rateuli 26 Apr 1974 |3 Jun [974 (SEP Staft 18 Jun 1974 .4 Jul 1974 27 o .
[ “Sansarr Madesha 16 Muy 1974 | - s o4 dun_ g4 h Jun 1974 w|q dun_ 1974 (0 'Soharsa. Biar i
{12 Rupandets Bobhani 2 Apr 1974 7 wn 1974 | ligwn qaral T L Apr 1974 {  Unknown
(3 Morang Rojghat . " * [Malarg Statr 29Jun (974 |16 Ju 1974 25 Jun 1974 27 = Dumka 8ihar
4 . . [Jatuwe | May1974 |8 Jun 1974 ;SEP Stott 10 Jun 1974 '8 Jun 1974 | Moy 4974 | Purniag, Bihar
115 napa Kajargach 10 May 1974 _[9 Jun 1974 = « [0 wun 1974 '6 Jun 1974 5 . . ]
g Te = Gaurgam . [20Mar ig74 [Own 1574 |SE P Statt 12 sun 1978 | T8 gun 49724 9 ;= " T. 7T
17 Dhonusha Smgaljoda Tio May 1974 |1l Jun 1974 & “ la e 7 Jul_ 1974 24 Jun 1974 13 Qutbreox II") Rarauh Parrna,a'
118 ,Morang Amardaoha 24 Dec 1974 {12 Jun 1974 |. w13 Jun 1974 {14 Jul 1974 9 Jun I974l 26 Purma, Blhur
{19  Kapilvasty Patminga 31 May 974 {13 Jun 1974 17 Jun 1974 N1 Mo,_l_9_74 \ Ou":veuk IZ _BabhamPuncnc!:v
120 |Mahotart Kalaiya 2 Mayi974 |« = ! Vikogss " - (8 Jul 1974 9 Jul l974. 10 Suamutm Bthar
121 Morang Biratnagar 19 Mor 1974 |14 Jun 1974 [« . | 7 dun i974 zs 3 May 1978 2" TOutbraak $5,3hakar. Parcneyat
'LIZZ Chonusha Janakpur 9 Jun 1974 |16 Jun (974 17 Jun 1974 - 2 mnhubm‘ Bihar )
123 Koitgh Deoriya 3 Jun 1974 1T Jun 1974 29 Jun 974 37 Outbreax-124,Parsa D:ncnayov
124_Kanchansur___[Parasan H_ My 974 1. . . T 26 way 197& 8 Tknar, ue
li2s ‘Manater: 3B« ',B_uhadunurqo ¥o__ |5 Moy 1974 (I8 yun (974 Maigria Staff |23 Jun 1974 (6 Jul 1974 '22 Jun 19741 I [Outbraak-68 Shvabk zurpur
lzs 26 'Kabhrepomnchok  Subhageon 18 Jun 1974 |« . 127 Jun 1974 6 Jui 1974 __..*___ »=98 Joyana! BPunchaya
7127 Dot TR ot 18 May 1974120 Jun 1974 %% g 074 | 79 an 197477 Namtal  uP
128 Kopivashi__ Pokadi 129 Mayi974_[23 Jun 1974 | € Jul 1974 (20 dun 197437 Toutbreak - 12, Bathn: < ancnay e
129 : Dulahari 23 Moy 1974 |24 Jun 1974 | Villager R 26 Jun IS'N 'II Jul _I‘_S_N» 2 > _dul !974 8 'Ro!:!us Bihar ~
13C_Jnag _ {amorgana 126 May1974 |» < |SEP statt (27 Jun 1974 KL Jul_l§_7_4__;l§ Jun 1974 4 Purnia, Binar .
3 Kapdvns'u Hathihawa Dohnm I_S Jun 1974 27._"“_L'9" € Jul I974 ___'_6____‘!.,!‘ 1974 L ‘quunpu oue
3. e e " Deopw .3 5 dun 1974 = < 13 e ism | ___ [25dun 197 4 " 'Outbreak-108, Babhani.
{133 iSindhpalchok Pulcho-l . 15 May 1974 2§_{‘!‘i"___ . |28 Jun 1974 {12 Jun |974v L2 L‘ ~56, Kathmangu N
,Ild Sariam Jnsnnnpuv o 25 Apr l974 30 Jun 1974 SEP Staff 2 Jul I974 5 Jul |974 ;3 Jut l974. H Sitamarhi, Bihar
L”‘ _|Forhadwa ;ZI Mnyl974 |6 Jul 1974 |o =« (6 Jul_ (974 ‘6 Jui (974 ,26 Jun 1974 7 "- . “
136 Knb'"polumhol |Nolougrachandi | _ 7 Jul 19 . _3 . *4 Jut_1974 8 'Oulbreuk—5§.50nlhu Panchayat
137 ;Lalitpur _itantpur 13 Apr |914 9 Jul l9 N ;7 Jdub 974t 11 F «-56, Kathmandy
138 : Soptan Madhubani _ i3 May 1974 110 Jui IS'N P_S_g;ﬁ_‘s__lu___dz Jul l974 lN Jul 1974 ’iz Jun l974_">_'_l ot »-43, Bhokaraha, Sunsart
139 {Konchanpur [Porasan - e _ L {27 May 1974 | 4 ikner. u P
1140 Dhanushg Lasmipur, Bhagew 9 Jun 1974 |1t Jul I974 SEP Staté |3 Jul 1974 !30 Jut 1978 {20 Jul 1974 1€ 10 —i17, Singal;oda anchaya
141 iSorlow _ |Rampur s ieza liz wirerale T w0 <114 saem ;5 Jui 1978 2 i "~ 138 Maano e
{Ez T8heatapur ~ |oundu 23 Jun (974 l!_ Jul 1974 L L Jul '974 3 Iy = —126 Subnagaon kathes
143 Sartat _ |LaxmmpurSukehing 21 Apr 1974 |§__Jn_|_|974 SEP Stff iS5 Juligr4 \ t Jun 1978 , & Stomarh. Bihar
‘144 Mahatar Bhutcho Kajurye {28 ”WIS‘M 18 il 974 10 Aug 1974 oL % 1974 & L.. N \
as - N T. « (13 May|9“4 . L e _-_L R ‘f Jul I974I 10 '+‘u “ N
146 - f - o [8 Mayr974 :“— . - .« B 18 May 1974 | Ourbreqk —67.8enfuln et
1187 Memang Majhare . _E_J_uq__l‘_ﬂd 22 Au_q 2 Jul 1974} 3 " 4 —148,K1amah
‘a8 = 'Kagmadaha (7 oo 1974 [« 7" _a[SE P Sttt 10 Aug 1974 L' Aug 1974 f L 3 I’umo.n 4]
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ENGLISH TRANSLATIONS OF FORMS IN CURRENT USE IN THE SMALLPOX ERADICATION PROGRAMME
S.E.P, 1
oft ¥ # THE@ER fa = = ¢
Temporary Vaccinator's Report

TN T W

m. Zone e .. er e ans W«Dis’trict
T@Ga Panchayat =~ ot ottt o gt | Ward No, U fafa.. Date &, ... ..

TR Qg Vaccination ’Mﬁ 56
e gfde| e

Fix:) -
deqt T gt T Fadeq]| w4qq

gl
i

Serial No. Household Remarks

|
|

S —

| House i\lo.

1

H
T
T

I

Revaccination

1

T

1

i

i

t

A

|

|
Case of Smallpox. Yey/No
. \ .

11

R

13

9¥

At

1%

1

L

R

N1

R

R}

¥

W

W

v

R

o

s+ Total

o woR vInfeA TP Vaccine Ampoule
WA AW Vaccinator's Name ™
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S.E.P, la
fe. 2. m. ¢ (&)

List of Houses, families and

Vaccination

rm. DiSh‘iCt ....., ...... q‘m- Pcnchayci' Teesesi ag‘ a". chd NO. ....... ma’ Vi”uge Masasses
; : . Qe @| g s Recent Vaccination'
LAA RUR ™ (R fatr qqw | gr: | HE
nsagm— o et 'T‘- ——————
N 3 Name Age | Sex Z c o | 2 | Remarks
SN S NS -3 - i
81 s > 5 Els
2 - . £ o S
L2 - 0 - —_— b e | e— ) — g
T n o o )
3 o 4
>
—_— % —_——
[}
Q
— — ||| —
L
[¢]
— 2 — — -
= = — )
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SoE oPo 20
&Y 3w aE fa.v.an3 (%)
Senior Vaccinators Report
~ hy
fafrac vz sfadam
foreemr District —afgar Month are Year
fa_vm_wyam- Senior Vaccinator's Name zea@a Signature
. & alq
o W RE wWe i Vaccination e
wem auH b od ]
Date Working Place No. Suspected > é Total Remarks
9 o
—— Smallpox Cases =~ {— E —)—% —
a £
3}
Q
o}
>
&

WHT Total.
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S.E.P, 3a.
AU & ATEDY fz z.91.3 (%)
Supervisor/Assistant Supervisor's Report
GATHTEST | %TW- g’«"(‘“m@" WAL
fa=anr Distriet wizgat Month gim Year .. ...
TR Name  cmeeen oo 4T Title “ARAT Signature
|
N stsreTz (43771 Suspected Smallpox | dfean
: NI wi e my
T FIE ATHT TR .
) I Licat =i - T Result
’ ) A fasT Z3r | ey | we
. [ c X v X e, ‘
Date |~ Working Place | . > 5 § 1 8 1 5 15| Remarks
— Bl 2 B —|—= |- 8 ~]—€ _}].£
’ To= 3 o ] o 3 O
- ' a = E 1= | %
- 4 w -
2 ]
— — -.t—— 8| 32 —|— - -5 |—}—
~ - ! - [ 2 £ v
¢ )
S t 1 h
Na S0y ——. S—m—— ——
st Total
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S.E.P. 6a
o 4w TR fa. 3w ¢ (W)
fawT SR s
wifaw wiqdst Monthly Report
faww.. District wfg< . Month ™ Year
wwrers fawe®t 5 Notice of Suspected Smallpox
. TATAR saraRT Afas .
TEA = ot wE l P— - - s dfemm
No. of =y ' il RIE [ ik
No. of Notice Investigations Smcllpox} Chggléen Measlest Other l' " Remarks
GUWEET | TFw gETWITET  Supervisor/Assistant Supervisor
- forg Rt |  wvisew ga AR i
™ & fea den | seniew #.) er"exvrré,\ Lot \ bl
Name Title D_?y]s—?""s 20 pS No. of " Remarks
- Field . ¢ & ¢ ~}lnvestigation
zZ 3 Z 2
[ 8 @
< 3
fafeme sl
Senior Vaccinator
fiors o HiewRe fawet @ Vaccination a5
° ™ far den ga g ;
: AR a9 e
Name Days in Field] No. Suspected g: 5 Total Remarks
-Smallpox Cases -{— E - E -
a. 'S
(8]
— Y —
>
£

I
|
|

Primary VacAcination Done by Others
W T NGW g g7 @i Revaccination s @ Total

&f%aT: Remorks

wfade qeredet amr Name of Reporter — wwi- Title - —2n ———gwrmm  Signature
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Wrgn: W

| [t=at

wafEas
rE @

Serial No.

Name of Temp. Vaccinator
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R

House No.

|

&1

i

Total
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|
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o7 Zone MRRAAAR £ S

N Y W aER -

SWE.P.9 |
fae e

gd H’é‘fw Scar Su_rvey '

District -

7 jmd ez Village/Nagar Panchayat

aF T SurveYOr e re s .

fafs Date ---ceeseevee e

fazge-

P = fasmr.amr
X = o Rt
V = ifcitm g wTR
O =57 afx @ Taany

9 9% afy
0-1 year

12&‘1;'“;(

1-4 years

Y fa yraw
5-14 years

e e [y
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NEPAL SMALLPOX ERADICATION PROJECT
OPERATIONAL GUIDE FOR SMALLPOX ERADICATION
IN NEPAL FROM SHRAWAN 2032 (JULY 1975)

1. Introduction

The last case of smallpox in Nepal occurred in Morang District on 24 Chaitra 2032
(6 April 1975). Intensive surveillance, including a house~to-house search by Malaria and
Integration staff in all the terai districts, with a Rs. 100 reward as an incentive for
reporting and finding out smallpox cases, has failed to turn up a single case since then.
This is obviously due tc the fact that Uttar Pradesh in India is now free of smallpox and
Bihar almost free, The problem in India at present is mainly due to importations from
Bangladesh, In Bangladesh there are presently less than 1000 outbreaks but all indications
are that this figure, which was more than 1200 a month ago, is now rapidly falling.

2. Surveillance

The top priority of the smallpox eradication programme in Nepal is to establish and
maintain an intensive active surveillance until two years after the last smallpox case. As
before, the basic objectives are to find all smallpox outbreaks quickly and to contain them
effectively, thereby interrupting transmission, It is very important to ensure that surveil-
lance is of high quality.

Categorization: For the purpose of surveillance, Nepal has been divided into three categories
based upon the susceptibility to importation from India and Bangladesh. A house-to=house
search will be done all over the country.

Category I includes all the terai districts and Kaski, In these districts, every house
will be visited once every month for smallpox surveillance which will be done by the Junior
Auxiliary Health Workers in the integrated districts and by the Malaria House Visitors in the
remaining terai districts. The districts in Category I are Jhapa, Morang, Sunsari, Saptari,
Siraha, Dhanusha, Mahottari, Sarlahi, Rautahat, Bara, Parsa, Chitaun, Nawalparasi, Rupandehi,
Kapilvastu, Dang Deukhuri, Banke, Bardia, Kailali, Lanchanpur and Kaski.

In the districts of Category II, every house will be visited once a month by Malaria
House Visitors wherever they operate. The remaining houses will be visited once in two months
by the Smallpox Senior Vaccinators., These districts are Ilam, Panchthar, Dhankuta, Tehrathum,
Bhojpur, Khotang, Udaipur, Okhaldhunga, Sindhuli, Ramechhap, Makwanpur, Kathmandu, Patan,
Bhaktapur, Kabhrepalanchok, Sindhupalchok, Nuwakot, Dhading, Palpa, Arghakhanchi, Gulmi,
Tanahu, Syangja, Gorkha, Lamjung, Parbat, Baglung, Salyan, Pyuthan, Surkhet, Doli, Dandeldhura
and Baitadi,

In Category III districts, every house will be visited once a month by the Malaria House
Visitors wherever they operate, The remaining houses will be visited once in four months by
the Smallpox Senior Vaccinators, These districts are Taplejung, Sankhuwasabha, Solukhumbu,
Dolakha, Rasuwa, Manang, Myagdi, Mustang, Dolpa, Rolpa, Rukum, Dailekh, Jajarkot, Tibrikot,
Mugu, Humla, Jumla, Bajhang, Bajura, Achham and Darchula.

The number of houses to be visited per day by the Junior Auxiliary Health Workers and
Malaria House Visitors will be according to the schedule already in operation, while that for
the Senior Vaccinators will be determined by the District Supervisor according to the local
situation, The number of Senior Vaccinators in each district will also be determined according
to the local situation.

In addition, house-to-house surveillance will also be done by Temporary Vaccinators in 23
districts wherever they are employed (see later). When Temporary Vaccinators are working,
Senior Vaccinators will function as supervisors.



SME/77.1
page 124

Annex 7

Surveillance methods: Surveillance will be carried out by visiting every house, school,
college, important market, factory, brick kiln, fair and other places where people assemble,
The worker will inquire about smallpox, showing the recognition card at the same time, will
inform about the reward and will inform where to report in case of smallpox outbreak. When a
smallpox case or death, or a suspected case is detected, all information about the name,
address, age and sex of the patient must be sent immediately to the District Smallpox Office,

House to house surveillance will be done by workers as mentioned in page 1 of Annex 7.
Surveillance in the remaining places like schools, markets, fairs, etc., will be done by
Smallpox Senior Vaccinators.

Stencils will be made in every house visited, . These are already made by the Junior
Auxiliary Workers of Malaria House Visitors, The houses not visited by them will be numbered
and stencils made by the Senior Vaccinators as follows:

SEP Nou vivevenvsne

Date Name ‘ Designation

These stencils should be at or near the door of every house and will also be signed by the
supervisors during their visits, Stencils will be writtén by locally available materials.

Reward slogans will be written by'the Senior Vaccinators at the rate of one new slogan per
every ward during each visit.,  The slogan will be

Rs., 100 REWARD

To the first informer of smallpox, Please inform
the nearest smallpox office or health institution,

The slogan must be writteﬁ in Nepali, legibly, in bold letters, at prominent places and
must be signed with date. It will be written by materials locally available.

While visiting house to house, special efforts must be made to meet the Pradhan Panch,
ward members, local practitioners and other local leaders for inquiring about smallpox. In
addition passive surveillance sources such as class organizations will be developed.

Schools: Schools and colleges are very important sources of information. They draw students
from many houses of many villages and students are more likely to volunteer readily any
information about smallpox. Hence surveillance in schools and colleges.is very economical
and quite productive, A list of schools and colleges should be prepared by the District
Supervisor and a schedule made to visit all of them regularly according to the categorization
of the district, The Reward slogan must be written in every school and college. School
teachers will be urged to play an active role between visits by smallpox staff to their school.

Markets: Surveillance in weekly markets is efficient and economical because information can be
ccllected from, as well as dispersed to, a large number of people attending the markets, A
list of markets would be compiled by the District Supervisor, and a schedule prepared for
visiting important ones regularly,
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Conversations with buyers and sellers are most productive when they are entering or
leaving markets rather than while they are busy in the market buying or selling. Therefore
the market surveillance workers should reach the market place before the crowd and should be
placed at access points where they can contact most people entering or leaving the market,

Fairs, festivals.etc., are also important places for surveillance, particularly in
districts where weekly markets are not held,

3. Report follow—up'

Case reports will start coming at an increasing rate,. In Morang District, for example,
over 60 reports were received during the month of Baisakh, All case reports must be
personally verified by the District or Assistant Supervisor. They will be helped by the Zonal
Supervisor and the Civil.Surgeon at the Zonal Office, If the report load is too much for the
supervisors, certain reports may be left to the most experienced and competent Senior
Vaccinators,

Whenever there is.doubt:about the diagnosis, such cases must be verified by the District
Supervisors, . If still considered doubtful, the Zonal Office and the SEP Headquarters must be
telegraphed immediately:as.ip the case of confirmed cases.

All case reports must be entered in a Suspect Case Register as soon as they are received.
The register will be kept at every District and Zonal Office and will be maintained in English
as far as possible. .. The:result will be entered after verification. This register is useful
not only to keep the records,.but-also to avoid repeated verification of the same cases.

4, Containment.-

If a smallpox outbreak is detected, immediate and effective containment of the outbreak
becomes imperative. At this point, the global eradication programme as a whole can be placed
in jeopardy by a single outbreak being poorly contained, Every outbreak must be treated as
a health emergency., The following procedures should be carried out in containment:

(a) Use adequate personnel to contain the outbreak quickly by mobilizing the workers
from the field and hiring new workers. A containment team should contain about

20 workers.

(b) Enumerate the entire locality including the absentees before vaccination is started.
Enumeration should be completed in about four hours. Use form SEP 1(A) for enumeration and
vaccination, . -

(¢) Find out the source of infection and look for all smallpox cases, Use SEP 11(4).

(d) Vaccinate the entire locality as fast as possible. Vaccination can be better performed
by vaccinators in teams of twe, with one supervisor for two such teams. Some of them (four
vaccinators and a. supervisor) must be kept overnight every night in order to vaccinate those
missed during the day.. Containment vaccination should be done according to the following
priorities:

First priority: households affected

Second priority: 50 households neighbouring

Third priority:- .remaining population of the affected locality

Fourth priority: remaining people in the panchayat and in 1 mile radius
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(e) Watchguards should be placed immediately at every infected house round the clock - two
for the day and two for the night, These two watchguards should never leave the house
together, and should go on errands one at a time only, so that at least one will be guarding
at any given time, The watchguards should be maintained until all scabs have fallen from the
patients, Watchguards will be responsible for (i) preventing the smallpox patients from
going out of the house and maintaining isolation of the patients; (ii) restricting entry of
visitors to the affected houses and vaccinating all persons coming to the affected houses;
(iii) noting the details of all contacts leaving for other areas or of those who might have
had contact prior to containment; (iv) 'disposal of scabs and fomites.

Watchguards should be well supervised and their work assessed daily.

() Outbreaks should be reported immediately to the Zonal Office and SEP Headquarters, and
cross-notification about the source of infection or about the contacts going to other areas
should be sent promptly to the concerned districts,

(g) A special house-to-house surveillance should be carried out within a 10 mile radius to
detect more cases after the enumeration and initial containment of the affected locality are
completed. This will be done by daily wage workers. Experience has shown that most of the
sources of infection are within 10 miles of the outbreak, and so are also the secondary out-
breaks. A repeat surveillance should be carried out after two weeks to find cases which might
have been in the incubation period during the first surveillance.

(h) All outbreaks will be considered active until six weeks after the onset of the last case.
Vaccinators will remain in the affected locality as long as the outbreak is active, to vaccinate
newcomers and to detect new cases. The affected locality will be visited by the District
Supervisor at least twice a week and by the Zonal Supervisor once a week. The Civil Surgeon
will be generally responsible for effective containment measures,

Containment action may be summarized in the following steps:

Step 1: Posting of watchguards,

Step 2: Enumeration of the affected locality and looking for all cases.

Step 3: Vaccination of the affected locality starting from the affected houses, .

Step 4: Surveillance within a 10 mile radius.,

Step 5: Enumeration and vaccination of the remaining people in the panchayat and within
a one mile radius.

Step 6: Second surveillance within a 10 mile radius.

Containment of an outbreak is the direct responsibility of the District Supervisor with
adequate support from the Zonal Supervisor and the Civil Surgeon. Additional support will
also be provided by the SEP Headquarters staff who will visit every outbreak. No effort will
be spared from the SEP Headquarters in terms of financial, logistic and technical support. A
central surveillance team will be sent as soon as possible after the report of the outbreak is
received at the Headquarters, Payment of daily wage workers like watchguards and vaccinators,
who will be hired without any formality preferably from among experienced workers, will be
made from the special WHO Fund set up for this purpose. Their wage will be according to the
locally prevailing rate,

5. Reward

Rs, 100 reward will be given to various persons for every new (previously unknown) outbreak
as follows:

(a) Rs. 100 reward to the first public informer of the outbreak.
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(b) Second reward of Rs. 100 to the health worker (smallpox, malaria, hospital, health
post, etc.) who first collects the information and passes it on to the Smallpox Office.

(¢) Third reward of Rs. 100 to the smallpox or malaria staff who first verifies the report
as smallpox.

(@) If the report is first verified by the malaria staff, fourth reward of Rs. 100 will be
given to the smallpox staff who verifies the report.

The reward will be paid only after verification by the SEP Headquarters staff including
WHO staff. If more than one person is involved simultaneously in notification or verification,
the reward will be equally shared. No person will get rewarded in more than one category.
The reward will be paid out of the special WHO Fund, No reward will be paid if the outbreak
is detected more than six weeks after the date of rash of the last case,

6. Vaccination

The districts proposed to be taken up for routine vaccination during 2032/33 (1975/76)
are Jhapa, Panchthar, Morang, Dhankuta, Sarlahi, Ramechhap, Kabhrepalanchok, Kathmandu, Nuwakot,
Rupandehi, Arghakhanchi, Lamjung, Gorkha, Baglung, Mustang, Rukum, Pyuthan, Bardia, Dailekh,
Tibrikot, Kailali, Bajhang and Kanchanpur, '

BCG vaccinations will also be done during the year in the districts of Sarlahi, Rupandehi
Lamjung, Bardia, Kailali and Kanchanpur, ‘

The above vaccinations will be given by Temporary Vaccinators.

7. Supervision

Junior Auxiliary Health Workers and Malaria House Visitors will follow their field
programmes according to their schedule, and will be supervised by their supervisors as usual.

Senior Vaccinators will spend at least 20 working days per month in the field and will be
supervised by Assistant and District Supervisor, each of whom will spend at least 15 working
days per month in the field. Zonal Supervisors will also prepare their regular field
programmes and will spend 10-15 working days in the field in a month. The Civil Surgeon will
regularly supervise the district activities giving more emphasis to susceptible areas. Field
allowance will be paid to the Senior Vaccinators and Assistant and District Supervisors
according to the number of working days in the field.

8. Assessment
Assessment is very important and all important activities must be regularly assessed.

(a) Assessment of routine surveillance is the responsibility of Assistant and District
Supervisors. It will be further supplemented by Zonal and Headquarters staff, Assessment
will be done by checking on stencils and inquiring about smallpox, and about the knowledge of
the people about the reward, Use Surveillance Assessment Form (SEP 15).

. (b) Assessment of containment should be done continually until the outbreak is fully contained.
The following activities will be paid particular attention:
(i) Enumeration of the households: whether complete or not,
(ii) Containment vaccination: whether total or not; take rate should be checked.

(iii) Activities of watchguards: whether isolation effective or not; whether all contacts
noted or not.
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(iv) Surveillance within a 10 mile radius: whether all cases detected or not,

) Time from beginning of containment to onset of last case: if it is more than two
weeks, it shows that containment has been poor.

Although assessment of containment is the primary responsibility of the District
Supervisor assisted by the Assistant Supervisor, it will be further strengthened by the Zonal
Supervisor and Civil Surgeon, and also by the Headquarters staff,

(c) Assessment of routine vaccination will be done as usual through scar surveys.
9. Training

District Supervisors will be briefed about these guidelines in the Héadquarters;
Assistant Supervisors and Senior Vaccinators should be briefed at the district level by the

District Supervisor with the help of Zonal Supervisor and also of Civil Surgeon, The malaria

staff in hill districts will be trained by district supervisors along with the .concerned malaria
staff,

10. Reporting

All reports must be sent regularly and in time. Some of the forms have been discarded,
some revised and others retained. The revised list of forms are:

Form SEP To be filled by . Remarks
1 Temporary Vaccinator as usual
1(a) Containment Team for enumeration and vaccination;
to be kept at District Office
2(A) Senior Vaccinators in place of SEP 2
3(a) Districq/Assistant in place of SEP 3
Supervisor »
6(A) District Supervisor in place of SEP 5 and 6
7 Districﬁ Supervisor as usual
8 Supervisors as usual
9 Supervisors as usual
10 District Supervisor as usual
11(a) District Supervisor in place of SEP 11
12(4) Zonal Supervisor in place of SEP 11
13 ‘District Supervisor in place of SEP 11
14 Surveillance workers for surveillance to be kept at

district office

15 Supervisors for assessment of surveillance.
Copy to be sent to Zonal Office
and SEP headquarters

The weekly telegram will be sent as usual,



