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INTRODUCTION
Smallpox, the only disease thus far eradicated through human
effort, is now extinct from the globe. The last case of smallpox in
the world was reported from Somalia in October 1977. Smallpox
had no known cure and so its mortality rate was high. Smallpox
victims fortunate enough to escape death were scarred for life with
pock marks and often went blind. Till 1950, it was estimated that
over 100 000 people died annually in India due to the disease. The
last known indigenous smallpox case (an 8-year-old boy) was
reported from Pachera Village, Katihar district, Bihar on 17 May
1975. An imported case from the Sylhet district of Bangladesh
was detected with fever and rash at Karimganj railway station in
Cachar district, Assam on 24 May 1975. Since then, no smallpox
case has been reported in India. The elimination of a disease from
a nation as vast as India, having a population of 600 million in the
1970s, and diverse and plentiful social, religious and geographic
obstacles, was a historic achievement in public health.

TECHNICAL FEASIBILITY OF ERADICATION
Smallpox is a viral disease. There is no human carrier state as in
the case of diphtheria, typhoid, etc. There is no recognized animal
reservoir of smallpox as found in rabies, and no insect vector as in
malaria. A single attack of smallpox was the rule. The patient was
infectious for only 3 weeks, whereas it takes a long time for leprosy
and tuberculosis to become non-infectious. Past infection con-
ferred lifelong immunity. The rash involved the exposed surfaces
of the body and, in about 85% of cases, the clinical diagnosis was
straightforward. A paramedical assistant was able to report a
smallpox case and initiate action to interrupt transmission of the
disease.

An effective vaccine was available. In 1969, the multiple-
puncture vaccination technique, using a bifurcated needle, was
introduced, and replaced the antiquated rotary lancet. By 1971,
use of the liquid vaccine had been effectively abolished in favour
of the more potent, heat-stable, freeze-dried vaccine. There were
4 State vaccine institutes in India which produced the vaccine and
we were self-sufficient in meeting our vaccination requirements.
With the use of freeze-dried vaccine and a change in the vaccina-
tion technique, vaccination take-rates became virtually 100%.

MASS VACCINATION CAMPAIGN (1962–67)
In India, the National Smallpox Eradication Programme (NSEP)

was launched in 1962 with the objective of successfully vaccinat-
ing the entire population within a period of 3 years. The target for
the attack phase was to achieve 80% coverage of all sections of the
population in each state. The target for the maintenance phase was
to vaccinate all newborn infants and children at the ages of 5, 10
and 15 years. Mobile units carried out systematic vaccination by
means of house-to-house visits in both rural and urban areas.

As mass vaccination progressed, various assessments revealed
that smallpox infection continued to spread in areas recently
covered by vaccination and remained endemic in most parts of the
country. One reason was that the high vaccination figures fre-
quently reflected repeated vaccination of easily accessible popu-
lations, such as schoolchildren, and missed the vulnerable unvac-
cinated children. It was apparent that mass vaccination would
reduce the incidence of smallpox, but case detection and contain-
ment were necessary to eliminate the foci of infection.

FORMULATION OF A SOUND STRATEGY (1968–72)
At the end of the 1960s, a better understanding of the epidemiol-
ogy of smallpox was regarded as the key element in formulating
a new strategy for eradication of the disease. The NSEP strategy
was redirected towards surveillance. Based on weekly reports of
cases and deaths by locality, a uniform national reporting system
was established. Mobile units were replaced by staff assigned to
specific areas. Surveillance teams were established to assist the
State Programme Officers in anti-smallpox activities. The surveil-
lance system included detection of all smallpox outbreaks as
rapidly as possible, epidemiological investigation of the out-
breaks and their rapid containment. The states were divided into
two categories, endemic and non-endemic. The endemic states
received the highest priority and a major portion of the available
resources.

INTENSIVE CAMPAIGN (1973–75)
In 1973, a strategy was initiated based on the national mobiliza-
tion of health manpower to detect cases and stop the spread of the
disease by strict containment measures. This intensive campaign
constituted the main battle against smallpox. In the first phase
(July–August 1973), a search and outbreak containment drive was
conducted in the major towns of heavily infected areas to decrease
the urban reservoir of infection. In the second phase, 4 major
endemic states, namely Uttar Pradesh. Bihar, West Bengal and
Madhya Pradesh, were targeted from October to December 1973.
Every village, indeed every house, in these states was visited for
detecting suspected smallpox cases within a period of 1 week by
mobilizing all the health workers (family planning, malaria,
smallpox and others). The next 3 weeks were spent in investigat-
ing the cases and carrying out containment operations by the
smallpox staff. This process continued for 3 months.
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In 1974, following the campaign, over 188 000 cases were
reported with 31 000 deaths. It was estimated that more than 90%
of all cases and deaths were reported. The figures of 1974
represented the beginning of the end of smallpox in India. In spite
of opposition from various sources, the search for smallpox cases
and containment operations continued till zero incidence was
reported. Simultaneously, the campaign was extended to non-
endemic states to maintain their smallpox-free status. Sustained
and concerted efforts led to a continued sharp decline in the
appearance of new foci. As soon as the disease raised its ugly head,
prompt and effective containment was instituted. In May 1975, the
last smallpox case was detected in India.

OPERATION SMALLPOX ZERO (1975–77)
This strategy aimed at consolidating the victory over smallpox by
maintaining effective surveillance activities throughout the 2-year
period following the occurrence of the last reported case. This
phase of the programme included several important surveillance
techniques. A new practice called ‘fever-with-rash surveillance’
was introduced throughout India.

Laboratory testing for diagnosis
From 1972, in low-incidence states, routine laboratory testing of
specimens from suspected cases was initiated. In endemic states,
specimens were collected only from the first case in every sus-
pected smallpox outbreak to verify the diagnosis but a contain-
ment operation was initiated. From 1975, it was mandatory to
collect specimens from each suspected case of smallpox or
chickenpox resulting in death. Surveillance workers were encour-
aged to collect specimens whenever there was difficulty in the
diagnosis. Six laboratories were officially approved as variola
diagnostic centres and each was made responsible for the exami-
nation of specimens from a number of states. Two specimens were
collected from each case and 1 of these was sent to a WHO
Regional Reference Laboratory.

Reward
To overcome the tendency to conceal smallpox cases, certain low-
incidence states announced a cash reward varying from Rs 10 to
Rs 50 to the first person giving information about a recent
smallpox outbreak, and to the health worker to whom the informa-
tion was given. This initial small reward in some states was
increased nationally on 15 August 1975 to Rs 1000. The an-
nouncement of this reward had a three-fold impact. First, it
motivated the public and health staff to search for and report cases.
Second, it was useful in educating the community about health.
All workers used a ‘recognition card’ to talk to the people. Third,
wall slogans about the reward were visible in every village,
indicating an index of public knowledge.

Fever-with-rash surveillance
Since smallpox had disappeared from India by mid-1975, it was
strongly felt that every case of fever-with-rash should be notified,
reported and carefully investigated. Fever-with-rash registers
were maintained at every basic reporting unit. Each report was
verified promptly and if there was a doubt about the diagnosis, a
surveillance team investigated the outbreak. Chickenpox is by far
the most likely disease to be mistaken for smallpox. It is relatively
rare after the age of 15 years. However, when it does occur in
adults, it is frequently characterized by a severe rash. These cases
and outbreaks resulting in deaths received special attention.

COLLABORATION
One of the most gratifying features of this programme was the
unified and effective way in which State Governments, the Gov-
ernment of India (GOI) and WHO collaborated as a cohesive team,
from the planning of the campaign to its finish. At every level,
national and WHO epidemiologists worked shoulder-to-shoulder
with field staff, with technical competence, dedication and enthu-
siasm. Medical officers of the Directorate General of Health
Service (DGHS) and the National Institute of Communicable
Diseases (NICD), in addition to their normal duties, undertook the
responsibilities of Central Appraisal Officers to assist the cam-
paign. One hundred national and international epidemiologists
supervised the campaign during 1974. A total of 230 epidemiolo-
gists from 31 countries participated for 3–6 months, besides an
equal number of national epidemiologists (deputed from non-
endemic states and recently retired officers). These epidemiolo-
gists travelled extensively within the area allocated to them. They
stayed in the district and subdivisional towns in which the prob-
lem had been identified. They worked under difficult conditions
for long hours without a holiday.

A major tribute must be paid to the people who worked at the
grassroots level. The country utilized 150 000 health workers
(vaccinators, malaria surveillance workers, family planning staff
and others) for a week every month to reach 90% of the 120 million
households in over 600 000 villages. The vaccinators walked from
house to house, questioning the people endlessly and, when the
disease was discovered, they vaccinated the population and lived
in the affected village. Inspired local-level workers implemented
the programme and each of them in their own way made a small-
pox-free India possible. These vast resources of health manpower
were effectively utilized through the imagination and problem-
solving attitude of well-motivated national and international epi-
demiologists.

Junior doctors
Due to the large number of outbreaks detected in Bihar, it became
evident that many additional teams would be needed to assist the
epidemiologists. Six medical colleges considered three months’
internship in preventive and social medicine as equivalent to
participation in the smallpox eradication programme for the same
duration. Working with more experienced personnel, the presence
of these interns infused the programme with youthful energy.
Approximately 400 junior doctors participated in the programme.

Involvement of non-health personnel
Coordination with defence, railway, public sector and industrial
establishments was possible because of the participation of the
general administration in the programme. In several regions
where the health service structure was deficient, the general
administration at the block- and district level took an active part
with a sense of responsibility towards the programme. Village-
level workers, schoolteachers and others assisted the programme
in many areas and their contributions were of great value. This
multidisciplinary approach was of paramount importance. Through
their fullest cooperation and understanding, Central Appraisal
Officers were able to weld many diverse elements together to
create a single effective organization.

FLEXIBILITY OF OPERATION
There was rigidity in the expenditure sanctioned by the govern-
ment. It was not possible to deviate from the norm already fixed,
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even in an epidemic situation. Many Central and State Govern-
ment Officers were not eligible for travel by air. District staff did
not get travel advance for visiting and staying in a problem area.
The per diem allowance to depute staff in difficult areas was
inadequate. It was necessary to have boats, horses, etc. to reach
inaccessible areas. There was no provision to hire vaccinators for
a short period. Printing of forms or educational material locally
was not possible.

During the intensive campaign (1973–77), the Swedish Inter-
national Development Agency (SIDA) made a generous contribu-
tion of US$ 11 million for the eradication of smallpox. The GOI
handed over this fund to WHO for activities that were urgently
needed to support the programme. The field epidemiologists were
authorized a certain expenditure. The flexibility of finance acted as
a catalytic agent in the programme by providing the right inputs at
the correct time and in the required areas. It was not the quantity
of money spent but the manner in which it was spent which made
all the difference between success and failure.

Special mention must be made of the Tata Iron and Steel
Industries Limited, whose inputs by adopting a strategy suitable
for local conditions in Jamshedpur, Bihar overcame massive
outbreaks of smallpox. Other voluntary contributors included
local associations such as the Rotary and Lions Clubs, Chamber
of Commerce and private industries.

SURVEILLANCE SYSTEM
Under this system, periodic search operations for active cases
played a major role. Enquiries were made about smallpox cases in
each village, using the recognition card, in areas where people
gathered such as schools, markets, tea shops and where people
from the lower socioeconomic group lived. The secondary surveil-
lance system was based on the involvement of non-health workers
complemented by monthly house-to-house searches.

Confirmation of the diagnosis was based solely on clinical and
epidemiological observations. Attempts were made to trace the
chain of transmission and cross-notify medical units regarding the
origin of the source of infection. The first case in the outbreak was
carefully identified. When the source was discovered and if it was
within the team’s jurisdiction, it was confirmed by a visit.

Each outbreak had to be quickly contained. Before the intensi-
fied campaign, containment activities were frequently limited to
only vaccination, which was often incomplete and delayed, and
follow up visits and case-finding operations were inadequate.
Tracing the sources of infection was done poorly and tracing of
contacts was rare. Vaccination of the residents in the 30–40
households surrounding the affected one were immediately car-
ried out. Next, the team visited other parts of the village and
neighbouring areas to carry out vaccination and search for unre-
ported cases. Containment of all suspected outbreaks of smallpox
and chickenpox resulting in death were undertaken pending
definitive diagnosis. For success, these operations required close
teamwork, night halts in the affected villages, motivation of local
staff and cooperation of the affected population.

In each district, there was a surveillance team consisting of a
paramedical assistant and 5 vaccinators, which assisted in case
searches and containment operations. The supervisory team con-
sisted of a physician (field epidemiologist), paramedical assistant
and a driver. The team was provided with a vehicle and sufficient
funds for petrol. The mobility of the teams involved in the
programme was an important factor in achieving the desired
result. The teams assessed the effectiveness of containment vac-

cination and the work of the watch guards, and checked that
patients had been properly isolated.

The NICD provided technical support to the NSEP. The
National Smallpox Reference Laboratory located at NICD main-
tained the quality control of 5 other diagnostic laboratories. These
laboratories examined specimens collected from the field to con-
firm the diagnosis. Specimen collection kits were supplied to state
surveillance teams and district mobile squads. The State
Programme Officer arranged to despatch the specimens either by
a special messenger or by air freight. The National Reference
Laboratory also cross-checked the potency, stability and purity of
the vaccines manufactured in India.

PROGRAMME REVIEW MEETINGS
Periodic programme review meetings of all supervisory personnel
at all administrative levels from the Centre through the State,
district- and block levels were held to detect shortcomings in
operations and chalk out remedial measures. The programme
methodology and operations were flexible so that innovative
approaches developed during field experiences could be absorbed.
Rapid communication of new information, and its adaptation and
application was greatly facilitated in these meetings through
effective interaction from top to bottom. Declaration of a reward
for reporting cases, use of a watch guard in infected houses,
maintenance of a ‘rumour’ register, enumeration of the suscep-
tible population and market search are some examples of ideas
that originated from the field and were later incorporated in the
national guidelines.

The country was classified into 3 major groups—smallpox-
free, low-incidence and endemic states. Within each state, the
districts were similarly grouped on the basis of reported incidence.
This helped to organize priority activities and mobilize teams in
the area according to the intensity of the problem. Each state had
its own problems.

Urban areas with their high population concentration received
a disproportionately large number of imported cases. A special
programme was prepared and executed for vulnerable areas, such
as slums, construction sites, railway stations, on a continuing
basis. Remote areas, border areas, places of periodic pilgrimage,
fairs and festivals, sites with a large number of beggars and
nomads, coal mine areas, refugee camps, etc. were considered at-
risk areas likely to harbour unrecognized foci. In the review
meetings, problem areas received special attention.

CONTINUITY OF THE CAMPAIGN
When a large number of smallpox cases were detected in 1974 as
a result of search campaigns, State Health Ministers advised
discontinuation of the strategy of active surveillance. Technical
officers persuaded the administrators to continue the campaign till
zero incidence was achieved. Even after the last reported case of
smallpox in May 1975, the programme was continued for another
2 years to maintain the ‘smallpox-free’ status and to prepare for
certification. At the last stage, the greatest danger was compla-
cency. In the case of eradication of a disease, we cannot be 90%
certain, we have to be 100% sure.

A WHO International Commission comprising experts in
epidemiology and infectious diseases from 16 countries carefully
reviewed the data. They made field visits at state-, district- and
health centre levels, as well as to villages to assess on the spot the
validity of information. After reconvening in Delhi, they con-
cluded that smallpox had been eradicated from India.

SPECIAL SERIES : COMMUNICABLE DISEASES



36 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 19, NO. 1, 2006

POST ERADICATION
After certification of the global eradication of smallpox in 1979,
all the countries decided to discontinue vaccination. In India, there
was hesitation to take this decision. The country was producing an
adequate quantity of smallpox vaccine. The vaccinators were in
place in the states. Smallpox vaccination was included in the
national immunization schedule. The Armed Forces desired to
continue vaccination for their soldiers. Ultimately, the GOI took
the prudent decision to discontinue vaccination as the disease had
been eradicated.

With the natural transmission of smallpox arrested, it was felt
essential to pinpoint laboratories that were maintaining stocks of
the variola virus. All Directors of Health Services were requested
to investigate laboratories in their states that might have such
stocks. Field epidemiologists visited all the medical colleges and
all virology laboratories in their areas to check whether such
stocks were being held. Laboratories were then asked in writing
whether they held the virus. Finally, all the published medical
research literature was reviewed for articles on smallpox, espe-
cially those referring to work in which the variola and vaccinia
viruses were handled. Cooperation in the exercise was total.
Returns were received from every State and Union Territory. All
research laboratories destroyed their entire stocks of the variola

virus. At present, the variola virus is not stocked in any laboratory
in India.

The success story of smallpox eradication in the country leads
to the question whether such an experience or these lessons can be
fruitfully utilized to control or eliminate other diseases. The
answer is ‘Yes’. India was certified by WHO to be free from
guineaworm disease (dracunculosis) in 2001. The principle of
active searching and use of field epidemiologists to organize
control measures in high-risk areas were used, which was the core
strategy of smallpox eradication. In 1978, the Expanded Programme
on Immunization (EPI) was initiated by taking on the staff that
helped eradicate smallpox as the nucleus, thus inheriting their
experience with eradication activities. The Polio Eradication
Programme initiative is now in operation throughout India, with
routine vaccination, supplementary immunization and surveil-
lance being the pillars of the operation.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

—Editor

This article is the first in a series which will look at the status of communicable diseases in India. We start on a positive note
with the experience of eradication of smallpox from India. In subsequent issues we will be publishing articles on
Tuberculosis, Leprosy, Malaria and Viral hepatitis.

—EDITORS


